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THE NEW DOTTBLE-DECK-TUEEET BATTLESHIP 
KEAESAKGE. 

The science of warship design is nothing if it is 
not progressive, and we are glad to note that the new 
Kearsarge type of battleship is as great an advance 
upon the Indiana as the Indiana was upon the exist- 
ing battleships of any foreign navy. 

Whenever a naval board announces a new pro- 
gramme, the publication of the designs is awaited with 
the deepest interest, for they are expected to embody 
the results of the very latest experiments in ships, guns, 
and armor. It is gratifying to note that the bold 
originality which was shown by our shipbuilders in 
the early days of the armorclads is repeated in the up- 
to-date battleships of the new navy. 

The designs for that splendid trio, the Indiana, 
Massachusetts, and Oregon, were a great advance, in 
their proportion of armament to displacement, upon 
anything afloat or building at the time of their pub- 
lication. To flank the 18 inch guns of the main bat- 
tery with eight 8 inch armor-piercing rifles placed 
within four heavily plated turrets at an elevation of 
26 feet above the water line was a departure from ex- 



isting ideas as daring as it was novel ; and European 
designers expressed a doubt that the ships could ever 
carry so heavy an armament successfully. The 
Indiana has had her trials and justified the confidence 
of her designers. Indeed, on every point but one she 
has more than fulfilled expectations. In the gunnery 
trials, however, it was found that the arc of training 
of the 8 inch and 6 inch guns would have to be some- 
what reduced on account of interference. In official 
circles this was not altogether unexpected, as the ex- 
perience of certain European ships had shown that the 
effect of the blast of the heavy guns extended over a 
wider area than had been supposed at the time the 
designs of the Indiana class were drawn up. By re- 
ference to the accompanying plans it will be seen that 
the 8 inch guns were originally intended to fire full 
ahead or full astern, and also through a considera- 
ble arc of training on the opposite beam. To do this 
latter they had to fire across the top of the 18 inch 
gun turrets. In the gunnery trials it was found that 
if the 8 inch guns were laid any nearer to the 13 inch 
gun turrets than 80 degrees forward of the beam, the 
effect of the blast was so powerful as to render the 



sighting hoods of the latter untenable. It was there- 
fore suggested that stops be placed on the turrets to 
prevent their training any nearer to the axis of the 
ship than 10 degrees. At the same time the blast of 
the 13 inch guns, when fired on the maximum train 
abaft the beam, necessitated the sacrifice of the axial 
fire of the 6 inch guns, and their ports forward of the 
beam have been plated in. These modifications are 
not so serious as they might at first sight appear ; for 
naval engagements will very seldom be carried out in 
an end-on position ; and for broadside firing the 
whole of the battery of the Indiana is still available. 
The difficulty of interference was foreseen at the time 
the plans of the Kearsarge were drawn up, and the 
way in which it was met reflects the greatest credit 
upon the designers. 

It was decided to dispense with two of the 8 
inch turrets altogether, and place the remaining pair 
upon the main 18 inch turrets, as shown in our illus- 
tration. By this arrangement the remaining four 
guns of the new design were rendered actually more 
effective than the eight similar guns of the Indiana. 
(Continued on page 408.) 




DECK PLAN OF THE KEARSARGE TYPE OF BATTLESHIP. 




THE NEW DOUBLE-DECK-TURRET BATTLESHIP KEARSARGE. 
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THE ELEVATOR PROBLEM IN TALL OFFICE BUILDINGS. 

Few manifestations of the capabilities of the modern 
engineer in this the age of steel are more impressive 
than the tall office building of our great cities. These 
structures from their size appeal to the public. Groups 
of people may often be observed standing on the side- 
walks in the vicinity of especially striking examples, 
looking up at them as at one of the wonders of the 
day. The same class of building interests the engineer. 
In them he finds embodied some of the boldest concep- 
tions of his science. The carpenter in erecting a fully 
framed wooden building first makes a self-sustaining 
skeleton of beams, and then incloses it by boards. 
The modern tall office building is of analogous con- 
struction. A frame of steel is set up which is self- 
sustaining, or rather independent, for it is made strong 
enough to carry hundreds of tons more than its own 
weight. This frame is open. Its interstices are filled 
in with brick and stone, material which here departs 
from its ordinary principal function of sustaining great 
loads, and whose new office is to act as a screen or 
a sheathing. The enormous mass of a building of 
this type may be entirely supported by a few steel 
columns ; the brick and stone could be completely re- 
moved from any story without disturbing the floors 
above it. The entire upper stories, fifteen or twenty 
in number, could be left standing on a few compara- 
tively slender steel pillars. 

The new construction, in its use of cantilevers for 
distributing weight evenly, and in its rapid methods 
of construction, has gone far to create the tendency 
of the day toward great height in buildings. A 
steel frame is raised with great rapidity. Steel der- 
ricks lift an entire truckload of steel beams at a very 
high speed, and so much of the work has been done 
and is in process of execution that a new trade, that of 
housesmith, has been evolved within the last few years. 
Many new methods or new developments concur to in- 
crease rapidity of construction. There is even discern- 
ible a sort of rivalry among cities as to which shall 
have the most impressive tall office building. 

The justification of the construction of a tall office 
building, twenty to twenty-five stories in height, is 



block might be specially utilized 
svstem. 



for the elevator 



Carving Before or After Placed. 

It would be interesting to learn just why so many 
stone carvers prefer to work on the material after it 
has been built into a structure rather than on the 
block before placing. When interrogated as to this 
preference the usual answer is that it is thus easier to 
match the cutting on adjoining blocks, or that one 
gets a better idea of the effect in this way. Or perhaps 
it may be argued that there is danger of damage to 
delicate reliefs in handling the blocks and getting them 
into position. Yet neither or all of these appear to be 
sufficient reasons — sufficient, that is, to offset the dis- 
advantage of working in awkward positions, of not 
having spare tools handy and of the danger of mutila- 
tion of a placed stone by a slip. As to the latter, 
which would apparently be a very serious and expen- 
sive matter usually, one carver, whose specialty is 
scroll and leaf cutting, medallions, pilaster and column 
capitals, etc., says that he can generally get over or 
conceal small breaks by slightly altering the design. 
But after all the practice does not seem reasonable, 
and none of the explanations are quite satisfying. Of 
course there are cases where there is no choice, but 
for the most part the ornamental work could, it would 
seem, be done to better advantage in the yard or under 
cover than when the workman is slung up on a stag- 
ing. All the delicate reliefs, even in limestone and 
sandstone, or soft material in general, could be crated 
and otherwise protected for handling in setting up. 

Both systems seem to have been followed by the 
ancient Egyptian and Greek cutters, though it is not 
always easy to determine the method. From what is 
known of the skill of the old constructors in getting 
heavy material into place, making close joints and 
perfect matching, it may be concluded that a large 
part of the carving was done before erection. We de- 
generate moderns, too, have some tricks of our own, 
going so far now in good practice as to have pressed 
and ornamental brick snugly packed in crates at the 
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brick yards, transported in these crates, and finally 
sought for in the high price of land. It seems a truism swung up in them to the level where the brick are to 
that a building twenty stories high gets twice as much be set, and not for convenience in handling merely, 
out of the land occupied in the way of office area as a but to avoid chipping of corners and edges, thus ef- 
building does which is only ten stories high. But ! fecting quite a little saving. Finished stone also can 
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such truism does not exist, owing to the necessity for 
increasing the number of elevators as floors are added, 
so that twenty floors do not give by any means twice 
the area of ten floors. 

There is one element in the problem of the mainte- 
nance of high buildings, one we have just alluded to, 
of which but little has been said, and which is in very 
definite need of solution, were such solution possible. 
It is the elevator problem. One of these great build- 
ings is a concentrated city, and has to be provided with 
Siberia., r&mi&j '.'.'.'.'.'. '.'.'. '.'.'.'.'.'.'.'.'.'. 406 rapid transit for its tenants and for their clients and 

visitors. Due regard for the comfort of those using the 
elevators operates to impose a restriction upon their 
speed. 

Already many elevators run so fast as to be very 
uncomfortable. The high speed is adopted to make 
each elevator do a better day's work. But in spite of 
high speed, the elevator service in some cases is prov- 
ing inadequate. Twenty or more floors, each full of 
offices, are to be served, and even high speed eleva- 
tors have to be disadvantageously multiplied for the 
work to be done. If insufficient in number, they go 
up crowded with passengers, and the discomfort is 
very great. 

It is the last few stories that tell the most. A ten 
story building is easily served ; the problem becomes 
serious in one of twenty stories. So many passengers 
have to be carried to so great an average height that 
elevators have to be greatly increased in number. 

It is here that the trouble begins. It would be very 
simple to put in a large number of elevators, and the 
expense of running them could be easily borne, but the 
room which they occupy is a more serious matter. In 
the case of buildings of large area, it is easy to surren- 
der to the elevator shafts the less available portions of 
the building, such as the portion lying in the center. 
Here offices cannot be placed advantageously for want 
of light and ventilation. But the tendency to erect 
exceedingly tall buildings on small areas intensifies the 
trouble. Practically every portion of the floor space 
may be of value, and each elevator destroys its own 
area on as many floors as it goes through. 

As the height increases, the number of elevator shafts, 
penetrating the floors and occupying rentable space, 
increases, and a balance will eventually be reached 
when the addition of floors would so magnify the ele- 
vator difficulty that more would be lost than gained 
by the increase in number. It is probable that this 
balance is reached now if it has not been exceeded. 
Possibly the utilization for elevators of the least de- 
sirable portions of buildings involving the location of 
elevator shafts near the center of blocks will effect a 
partial cure. Buildings standing on valuable land of 
small area have an immense sacrifice to make if eleva- 
tors are placed within their available office area. 



be protected against rough usage in transportation, as 
is being done daily everywhere. 

It was suggested to an expert carver who favored 
the plan of working on the building rather than on 
the unassembled parts of it, that his preference was per- 
haps only the outcome of convention and habit, and 
it was delicately intimated that possibly he had not 
ever considered the matter seriously. But he would 
not have it that way at all, though he could not make 
the meddlesome outsider understand why he liked to 
work lying down or doubled up rather than in the 
normal posture of other artisans. — Stone. 
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Cihildren's Inverted Drawings. 
The crystalline lens in the eye, like the lens of a 
camera, causes the image of an object to be inverted 
upon the retina. Psychologists have yet to explain in 
detail, however, why we see things right side up, 
instead of in the inverted position corresponding to 
the retinal image ; though it is believed that the re- 
inversion is effected mentally, and is determined and 
controlled by sensations of touch. There is no diffi- 
culty in accepting this explanation, for every photo- 
grapher gets so familiar with the inverted positions of 
things, as seen upon the screen of his camera, that he 
never thinks there is anything strange about the 
topsy-turvy picture which he focuses. In connection 
with this question it has lately been pointed out that 
many young children draw things upside down. 
Whether this habit depends upon the inversion of the 
retinal image is, however, difficult to say. Mrs. D. H. 
Scott states in Nature that if a child who draws 
things upside down, when drawing on a horizontal 
table, is asked to draw on a blackboard placed ver- 
tically, he will draw everything the right way up. 
Thus the explanation of inverted drawings seems to 
be that some children have a difficulty in drawing 
upon a horizontal surface things they always see ver- 
tically. 



Substitute for Diamond for Catting Glass. 

The time honored glazier's diamond seems in danger 
of being displaced by a cheaper substitute, even more 
efficient than the original instrument. It is reported 
that M. Moissan has discovered a means of forming a 
compound of boron and carbon by heating boracic 
acid and carbon in an electric furnace, the intense 
heat of which has already been the means of introduc- 
ing into every-day use substances that hitherto were 
either unattainable or too costly. The new substance 
in appearance is black, something like zoophite ; and 
its hardness is so great as to enable it to cut diamonds 
with ease. Unlike the results of previous experiments 
in artificial diamond making, which were in minute 
In j particles, the new cutting material can be produced in 
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"Barisal Guns" and " Mist Pouffers." 

Travelers in passing through the delta of the Ganges, 
India, have occasionally heard dull, subdued sounds, 
not unlike the reverberation of distant artillery. As 
these sounds have been heard when it was positively 
known that no artillery practice was being carried 
out, this mysterious phenomenon, which is known as 
the " Barisal guns," has given rise to much curiosity 
and speculation. A similar phenomenon occurs in two 
different countries in Europe, regarding which, in a 
letter upon the subject to Prof. G. H. Darwin, M. Van 
der Broeck, conservator of the Museum of Natural 
History of Belgium, writes : 

''I have constantly noticed these sounds in the 
plain of Limburg since 1880, and my colleague of the 
geological survey, M. Rutot, has heard them very fre- 
quently along the Belgian coast, where our sailors call 
them ' mist pouffers' or fog dissipators. 

" The keeper of the lighthouse at Ostend has heard 
these noises for several years past ; they are known 
near Boulogne, and the late M. Houzeau spoke of them 
to my friend M. Lancaster. More than ten of my per- 
sonal acquaintances have observed the fact. 

" The detonations are dull and distant, and are re- 
peated a dozen times or more at irregular intervals. 
They are usually heard in the daytime when the sky 
is clear, and especially toward evening after a very 
hot day. The noise does not at all resemble artillery, 
blasting in mines, or the growling of distant thunder." 
M. Van der Broeck attributes these noises to "some 
peculiar discharge of atmospheric electricity." M. 
Rutot thinks they are " internal to the earth," and 
might be caused by "the shock which the internal 
fluid mass might give to the earth's crust." 

Similar unexplained noises have been heard among 
the Dartmoor Hills, England, and in Scotland. Since 
the publication of Prof. Darwin's letter in Nature last 
October, there has been a considerable amount of corre- 
spondence relative to this unexplained phenomenon, 
one of the later letters drawing attention to a reference 
by the late Dean Stanley in his " Sinai and Palestine" 
to "the mysterious noises which have from time to 
time been heard on the summit of Jebel Musa, in the 
neighborhood of Um Shaumer, and in the mountain 
of Nakus or the Bell, so called from the legend that 
the sounds proceed from the bells of a convent in- 
closed within the mountain. In this last instance the 
sound is supposed to originate in the rush of sound 
down the mountain side. . . . In the case of Jebel 
Musa, where it is said that the monks had originally 
settled on the highest peak, but were by these strange 
noises driven down to their present seat in the valley, 
and in the case of Um Shaumer, where it was described 
to Burckhardt as like the sound of artillery, the pre- 
cise cause has never been ascertained." The same 
correspondent, Mr. Edw. Fry, mentions that Burck- 
hardt ("Travels in Syria and the Holy Land," 1822, p. 
591) refers to these noises and says "the wind and 
weather are not believed to have any effect upon the 
sound." 

In the course of a series of "Notes upon the Natural 
History of New Brunswick," Prof. W. P. Ganong, 
writing of certain "gun reports" heard upon the 
southern coasts, says : 

" Everybody who has been much upon our Charlotte 
County coast must remember that upon the still sum- 
mer days, when the heat hovers upon the ocean, what 
seem to be gun or even cannon reports are heard at in- 
tervals coming from seaward. The residents always 
say in answer to one's question: ' Indians shooting 
porpoise off Grand Manan.' This explanation I never 
believed ; the sound of a gun report could not come so 
far, and, besides, the noise is of too deep and booming 
a character." 

Mr. Samuel W. Kain, secretary of the Natural His- 
tory Society, of St. John, N. B., has written us that 
these local noises, and the "Barisal guns" and "mist 
pouffers," were discussed at a meeting of the society, 
when "some additional information of interest was 
elicited. A letter was read from Edward Jack, C. E., 
stating that he had heard these peculiar sounds on 
Passamaquoddy Bay years ago. It was also announced 
that a similar phenomenon occurs in the warm days of 
summer on the Kennebecasis, a lake-like affluent of 
the St. John River, of great depth and about seven 
miles from the city of St. John. This has been ob- 
served by several competent observers." 

The secretary also read a letter from Captain Bishop, 
of the schooner Susie Prescott, stating that similar 
sounds were heard on warm summer days between 
Grand Manan and Mount Desert Rock. 

Referring to the theory that these sounds may be 
due to geological disturbances, Mr. Kain adds : " It is 
worthy of note that the land in this region is subsid- 
ing at a slow rate, and that two slight earthquake 
shocks have occurred here lately. These were felt on 
March 22 and May 16, and were probably due to sub- 
sidence." 

The attention of the readers of the Scientific 
American is drawn to this unexplained phenomenon, 
with the request that if they know, either personally 
or by report, of the occurrence of any similar sounds 
in their localities, they will communicate the facts to us 



for publication. Such information will be rendered 
specially interesting, if details as to the frequency of 
the occurrence of these noises can be given, with any 
accompanying circumstances which might serve to ac- 
count for their origin. 



Aerial Irrigation. 

ET H. M. CHITTENDEN, C.E., U.S.A. 

The tract of country extending from central Ohio in 
a northerly and westerly direction into Michigan and 
Indiana is perhaps more thoroughly supplied with 
artificial drainage than any other tract of similar ex- 
tent in the United States. In topography this region 
is mostly prairie land, often with no discernible slope, 
and in its original condition was largely covered with 
timber. The surface water from rain and snow flowed 
off with difficulty, and much of it remained on the 
ground until dried up by the sun. The soil is of a 
clayey character, but slightly permeable to water, and 
there are comparatively few permanent springs. 
Around the sources of many of the larger streams there 
were formerly extensive marshes, covering thousands 
of acres, which in their natural state seemed to forbid 
the possibility of reclamation for industrial uses. 

In the course of the settlement of the country the 
necessity of doing something to ameliorate this un- 
toward condition led to the introduction of an exten- 
sive system of drainage. The rich clays of the State 
furnished a cheap and convenient tile material which 
became the basis of the system. The tiles were con- 
nected with large open ditches, and in some cases, as 
in the great Scioto swamp, with extensive canals con- 
structed at the expense of the State. Of this entire 
section of country, it is probable that tile d rainage and 
open ditching overspread forty per cent. 

It is not intended here to describe the methods or 
results of this drainage so far as its original purpose is 
concerned. Suffice it to say that it has reclaimed 
many thousands of acres of marshes entirely outside 
the pale of agricultural use, and has vastly improved 
the condition of extensive semi-swampy tracts. The 
purpose of this brief notice is simply to call attention 
to a secondary though very important result of tile 
drainage, little enough foreseen by the projectors of 
the system, since it is of a character quite the reverse 
of any consideration of drainage. This feature may 
be described as aerial irrigation, by whidh it results 
that the severity of mid-summer droughts in the tile- 
drained areas is largely mitigated. 

To quote from a recent government report,* ex- 
perience in tile drainage early showed that the tiles 
produced other beneficial effects than those resulting 
from the drainage of the land. It was found that 
tiled land resisted drought better than untiled, and 
it was constantly noted that along the lines of the 
tiles there was a freshness of growth that indicated 
the presence of more moisture than the adjacent 
ground enjoyed. Tile drainage gradually found its 
way into ;areas where no real necessity for drainage 
existed, and always with advantage to the crops, until 
now the function of the tiles is by no means exclu- 
sively to drain the land, but to secure this beneficial 
influence, the nature of which is not yet fully under- 
stood. 

There are several minor contributing causes which 
produce this result, but the real explanation is to be 
found in the circulation of the air through the tile 
and the aeration of the soil in its vicinity. Given a tile 
drain of known length, size, and gradient, and estab- 
lished data in regard to the specific gravity of air, the 
deposition of moisture with a fall of temperature, and 
the difference between surface and subsurface tempera- 
tures, it becomes a simple matter to determine the 
amount of moisture which would be deposited in such 
a tile under assumed conditions of temperature and 
humidity. At times, it is undoubtedly large, and in- 
stances are recorded where an examination of the tiles 
on hot days has found them dripping with water. 

The system of tile drainage which is now being so 
extensively adopted is thus seen to subserve two dis- 
tinct, contrary, and important purposes — that of re- 
moving promptly the surplus water of spring and that 
of irrigating the soil during the season of drought. It 
is not improbable that this method of subirrigation 
by means of circulating currents of air may furnish a 
satisfactory solution of the problem involved in recent 
experiments for the artificial production of rain. 

It may be stated that this secondary function of tile 
drains is now so fully recognized that tracts have been 
recently underlain with tiles for irrigation purposes 
alone, and that the results of these special experiments 
have fully justified expectations. 



Berlin's Sewage Problem Solved. 

Berlin has dealt successfully with the drainage ques- 
tion, says the London Health News. Until about a 
quarter of a century ago the disposal of sewage was 
effected in primitive fashion, open drain courses, 
badly built and with inadequate fall, ran through 
many of the streets, discharging finally into the river 
Spree, for whose condition contamination would be 
far too mild a word. A commission was appointed, 
which, after visiting various countries, especially Eng- 
land, with the view of practically studying different 
systems, reported in favor of sewage irrigation on land 
at a distance from the city. The flatness of the plain 
on which Berlin is built would not allow of any gravi- 
tation scheme, and, consequently, it was found neces- 
sary to adopt steam pumping. For the same reason 
the sewage could not all be collected at one spot, and 
it was, therefore, decided to divide the city into twelve 
drainage areas. The ground at the seven sewage 
farms was well suited for the purpose, consisting only 
of sandy wastes, then growing only stunted firs and 
birches, but now converted into fertile fields. The 
total area of the land which could be devoted to sew- 
age irrigation is 22,500 acres ; only about 11,000 acres 
are at present needed. The following extract is from 
Dr. Legge's account of these Berlin farms : 

"No deleterious effect has been noticed on the 
health of those living on the sewage farms, and, 
indeed, at some of them, as at Blankenburg and Mal- 
chow, the city has built various hospitals for convales- 
cents, for consumptives, and for women recovering 
after childbed, and the patients seem to thrive in 
them as well as they would anywhere else." 

The question whether the germs of typhoid fever 
and cholera pass through the soil into the drainage 
water has naturally formed a subject of inquiry, 
but many bacteriological examinations conducted 
specially with the view of clearing up this point 
have 'answered the question in the negative. 
Until 1892 the laborers working on the sewage farms 
were remarkably free from typhoid fever, although in 
1889 Berlin itself was visited by a severe epidemic ; in 
1892 a few cases occurred among some farm workers, 
who were alleged to have drunk largely of the effluent 
from the farm, but in these instances other possible 
sources of infection could not be excluded. It is satis- 
factory to note that, notwithstanding the necessarily 
enormous cost of working these Berlin sewage farms, 
the expenses have, in most years, been covered by the 
sale of the produce, and in one year (1889) the surplus 
amounted to £11,511. 



Balloons in Scientific Observation. 

The last number of the Proceedings of the German 
Geographical Society, says Ciel et Terre, contains a 
paper by Dr. A. Berson on the use of balloons in geo- 
graphical explorations. As Dr. Berson has made 
numerous scientific ascensions, both in free and in 
captive balloons, his observations are extremely inter- 
esting. He notes the importance of captive balloons 
in Arctic exploration, and regrets that Dr. Nansen 
abandoned this method of investigation, which he had 
at first intended to employ. Dr. Berson condemns 
energetically the project of M. Andree, of trying to 
reach the pole in a free balloon. He is convinced that 
this aerial trip, if it should be carried out, will lead to 
a disaster. In his many ascensions, M. Berson has 
met with every kind of meteorologic condition, and in 
all seasons he has found that the temperature at high 
altitudes decreases more rapidly, or at least quite as 
rapidly, as at low altitudes, and that at heights ex- 
ceeding 5,000 meters [16,400 feet] there exist tempera- 
tures lower than those deduced from the ascensions of 
Glaisher. Likewise the increase in the speed of the 
currents, as one gets higher and higher, is greater 
than has been supposed. In one ascension, when the 
velocity of the air was only 11 kilometers [7 miles] an 
hour between the height of 1,000 meters [3,280 feet] 
and 3,000 meters [9,840 feet], this velocity attained, be- 
tween 4,000 and 6,000 meters, to nearly 60 kilometers 
[37 miles] an hour. A marked preponderance of winds 
with a westerly component was also proved at great 
altitudes— a fact which confirms the observations of 
clouds made from the surface of the earth. 



A dispatch from Berlin dated May 28 says that the 
General Electrical Society announce that an improve- 
ment has been made in the Roentgen process, and 
enables the interior of the head, the larynx and the 
action of the lungs and heart to be observed on a 
fluorescent screen. The statement has not, however, 
been well authenticated. 



* Survey of the Miami and Erie Canal, the Ohio Canal, etc H. E. Ex. 
Doc, No. 278, 04th Congress, 1st Session, p. 76. 



Tile Beginning of a New Volume. 

The present number closes the volume for the first 
half of the year, and we would urge upon those who 
are readers but not subscribers of the paper that this 
is the time to have their names entered on our sub- 
scription book and thus make sure of procuring the 
paper without interruption every week. Those who 
subscribe now will be entitled to our special number, 
which will be issued on July 25 and will be an histori- 
cal review of the progress of inventions during the 
past fifty years. This number will practically be a 
volume in itself, and if published in book form would 
probably cost as much as the subscription price of the 
paper for a whole year. When remitting for the Scien- 
tific American it would be well not to forget the 
Supplement, published concurrently therewith, and 
which in conjunction with the parent paper provides 
a weekly compendium of science of surpassing interest. 
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Wonderful Things That are Near. 

The Philadelphia Press says: "Flying is solved. 
The principle is known. A mechanical expedient is 
all that is now needed to make it successful. Practi- 
cal flight is to-day not more than Ave or ten years off. 

"A glowworm makes light with about one three- 
hundredth part of the force used in ordinary artificial 
light. When men know how to make light as cheap, 
streets and homes will be as light as day for a mere 
fraction of what light now costs. This is near. 
Vacuum illumination without incandescence is already 
in full operation, and in a year or two should cut 
down the price of light to a sixth of its current cost, 
and in five or ten years light in a city may be, like 
water, turned on in every house at will. 

"Compressed air has long been known to be the 
best way, theoretically, to store force for use in trans- 
portation. There is no waste and no deterioration. 
The need is a cheap and efficient motor to apply com- 
pressed air to city transportation. If this can be done, 
first the trolley poles and wires will come down, next 
the horseless, air-compressed motor carriage will do all 
the work of city delivery. 

"When these changes come the only use for gas will 
be for cooking — if this is not done by electricity. 
Factories, also, before many years, will be run by 
transmitted electric power. This has begun to be done 
and in five or ten years will be completed, and the fac- 
tory fire and boiler will be a thing of the past. 

"The city of the future, and no very distant future, 
will have no trolley poles or wires and no horses. All 
movements will be on rails by silent air motors or by 
horseless carriages equally silent. AH pavements will 
be asphalt. Unlimited light will be as cheap as un- 
limited water is to-day. No coal will be delivered at 
private houses and no ashes taken from them. With no 
horses, no coal and no ashes, street dust and dirt will 
be reduced to a minimum. With no factory fires and no 
kitchen or furnace fires, the air will be as pure in the 
city as in the country. Trees will have a chance. 
Houses will be warmed and lighted as easily and 
cheaply as they are now supplied with water. 

"A city will be a pretty nice place to live in when the 
first twenty years of the twentieth century are passed." 



TRUCK BEARING. 
The improved truck bearing shown in the accom- 
panying illustration has been patented by Mr. Stephen 
A. Eisele, of San Antonio, Florida. The bearing is 
formed in two sections, the upper half of which is 
bolted to the lower side of the truck, and provided 
with a semicircular recess, which is filled in with bab- 
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CURIOUS LOCOMOTIVE EXPLOSION IN PERU. 
To the Editor of the Scientific American : 

Thinking it may interest some of the readers of 
your paper, I inclose you a photograph of a locomo- 
tive after the explosion of her boiler; an accident 
which recently took place on the Lima and Chorril- 
los Railwas 7 on April 8. The engine, No. 13, of au 
up train, with 
some seven or 
eight wellfilled 
coaches, left 
Chorrillos a t 
the usual time, 
apparently in 
good order, ar- 
riving at the 
station of Bar- 
ranco ten min- 
utes later, 
where a crowd 
of passengers 
awaited the 
train. On 
starting, the 
boiler burst, 
with result as 
shown in pho- 
tograph. Some 
pieces of the 
wreck were 
thrown to a 
great distance, 
and the shock 
was felt at a 
distance of 
three miles. 
Although this 
occurred in 
one of the 
streets of the 
town, there 
were but two 
or three per- 
sons severely 
injured. Con- 
siderable dam- 
age was done, 
however, to 
the walls and 
windows of 

houses in the visinity of the railway station. The 
engineer and fireman escaped with a few scalds. The 
boiler seemed to blow out from underneath, and it is 
very remarkable that so little damage was done. 

The accident was undoubtedly due to low water, 
high pressure and sudden opening of the throttle on 
starting the heavy train. J. Howard Johnston. 
Lima, Peru. 



bitt metal. On each inner side of the upper section 
near its lower edges are two tapered grooves, which 
receive suitable tapered ribs formed on the top outer 
edges of the lower section of the bearing. The lower 
section is semicylindrical in section and forms an 
oil cup. The taper of the grooves and ribs is formed 
on their lower edges, so that, when the lower section 
is slid inwardly into engagement with the upper 
section, the upper faces of said ribs will fit snugly 
against the upper walls of the grooves, thus forming 
a tight dustproof joint. The cup is held in position 
by lugs formed on the inner ends of the grooves in the 
upper section, and by the latches pivoted on the outer 
face of the same. Semicircular strips of babbitt metal 
are formed at the ends of the oil cup, and extend in- 
wardly about half an inch, to prevent the oil from 
spilling over. It. is evident that by swinging up the 
latches the oil cup may be drawn out and refilled 
without disturbing the upper bearing. It will be filled 
with some suitable absorbent material. The tight fit 



How Beat to Punish Iilttle Folks. 

In a recent number of Science, Professor J. F. 
Morse, of the Wisconsin University, in Madison, out- 
lined a series of tests which he wants to have parents 
make with very young children, with a view to finding 
out the best way to secure respect for authority, and 
then a report of the result is solicited for comparison 
with similar statements. The collection of such infor- 
mation may at first seem a little absurd, for every in- 
telligent observer of children knows that the latter 
differ so greatly in health, brightness, temperament 
and other qualities that no uniform plan of procedure 
would give the best results. One child must be man- 
aged in one way, and another in another, in order to 
secure the highest success. Nevertheless, if enough 
facts could be gathered, it might be possible to classi- 
fy the little folks who had been examined, so that the 
best policy for each set could be pointed out. Parents 
and teachers might find a good summary of these ex- 
periments very instructive. A variety of expedients 
would be suggested, and one could try that which 
seems to have worked best in cases like those imme- 
diately at hand, provided that all others had failed. 

Professor Morse suggests that most of these experi- 
ments be tried on children whose ages are between 
two and six. Various offenses are specified, like 
naughtiness at table, sauciness, taking a playmate's 
toy, misbehavior while the father has been away from 
home, and lack of cleanliness ; and such punishments 
are suggested as sending away from the table, shut- 
ting up in a room, whipping or spanking, sending to 
bed without a goodnight kiss. The effect of each is 
to be carefully recorded. The attempt is to be made, 
too, to find out whether praise for good behavior goes 
further than censure for wrongdoing or neglect. And 
the possible influence of pretending to cry is to be 
watched. Professor Morse will send instructions to 
those who are willing to co-operate in this investiga- 
tion, and asks people to send him their names and 
addresses for that purpose. He says : " The informa- 
tion secured in response to this request will be used in 
a general and statistical way without publication of 
names." Those who participate would be assisting in 
a cause of great value, and would be doing philan- 
thropic service. 




CURIOUS LOCOMOTIVE EXPLOSION IN PERU. 



which is secured by the wedge action of the tapered 
ribs in the grooves, coupled with the strips of babbitt 
metal at the ends of the bearing and cup, provide an 
effective dustproof bearing. 

« iii » 

A grand-nephew of Jacquard, the inventor of the 
loom and the last of the family, has just died at Lvons, 
where he was a concierge. 



Improvements In the New Photography. 

Some sensitized metal plates were submitted to the 
London Lancet by Mr. Strauss Collin, of Bush Lane 
House, Cannon Street, E. C. They have since obtain- 
ed excellent results with these in the Lancet labora- 
tory. They are developed in the ordinary way, using 

"rodinal" pre- 
ferably as a 
developer, and 
fixed in the 
hyposul phite 
bath. Very 
thorough 
washing is the 
next step. The 
image which 
first appears 
on developing 
vanishes in the 
hyposul phite 
solution. 

When the 
plate, after 
washing, is, 
however, 
placed in a so- 
lution of per- 
ch 1 o r i d e of 
mercury, the 
image reap- 
pears with 
great distinct- 
ness and with 
excellent de- 
tail. For med- 
ical work the 
employment of 
these plates of- 
fers undoubt- 
ed advantages. 
Thus the thin 
sheeting upon 
which the sen- 
sitized film is 
spread may be 
adapted to 
any shape, 
and, unlike 
glass plates, is 
not easily fractured, so that it may be placed under 
the body of a patient without risk of breaking. 
Moreover, as will be gathered from the foregoing 
description of the process of development, a posi- 
tive not unlike a ferrotype is at once obtained. The 
"tones" are good and the plates fairly rapid, the 
exposure we adopted in the case of the ankle being 
three minutes. 
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QUINT'S TURRET DRILL. 

The illustration shows a twelve spindle turret drill 
in which the principle of construction is the same as 
the well known turret lathe, with the exception that 
the turret drill works in a vertical position in place of 
the horizontal. One other Important difference is 
that the cutting tools revolve in place of the work, as 
is the case with all turret lathes; this allows the fin- 
ishing of a hole in large or irregular work without 
moving same, thus assuring accuracy. The spindles 
are driven from inside turret by bevel gears. Only 
the 'spindle in a vertical position revolves, all others 
are stationary. Any spindle may be thrown into or 
out of position while machine is running. 

The turret drills have the following advantages : 
Small space occupied for the number of spindles. All 
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QUINT'S TURRET DRILL. 



tools working to same point in center of table. The 
saving of operator's time in changing tools and mov- 
ing work. Drilling and tapping at same operation. 
Small wear of spindles and bearings, as they revolve 
only when in position for work. The turret drills 
are built with from two to twelve spindles, as de- 
si.'ed, and are specially adapted for drilling, reaming, 
tnpping and hub milling, bicycle, electrical or any 
light or medium sized machine work. This admira- 
ble device is manufactured by A. D. Quint, Hartford, 
Conn. 

« H i ♦ 

SEAL FOR VESSELS CONTAINING LIQUIDS. 
The sealing device for the corks of bottles or the 
bungs of casks shown in the engraving has been pat- 
ented by Mr; Nicholas C. Patterson, of Junction City, 
Texas. On opposite sides of the neck of a bottle 
notches are formed, the opposite walls of the notches 
bsing undercut to form locking shoulders for the seal, 
which consists of a metal strip, of sufficient length to 




PATTERSON'S SEAL FOR VESSELS CONTAINING 
LIQUIDS. 

extend over the cork from one notch to the other. One 
end of the strip is dovetailed so as to securely engage 
the notch, and the opposite end is perforated with a 
narrow, longitudinal slot. After the hottle is filled 
and the cork inserted, the dovetailed end of the strip 
is inserted in its notch, and the strip is bent down 
over the cork until the perforation in the other end 
is opposite the other notch. Molten glass is then run 
through the perforation and into the notch, and a 
small bulb is formed on the outside of the strip. When 
the glass seal is hardened it will be firmly keyed in the 
notch, and the bulb only connected with the bottle by 
a narrow neck, where it passes through the perfora- 
tion. It is evident that this neck will easily break 
should any attempt be made to slip the strip laterally 
off the cork, and the fraud would be at once detected. 
When it is desired to remove the seal and strip, a 



slight tap on the bulb will break the seal and loosen 
the strip. To hold the ends of the strip in position 
while sealing, a groove is formed on the neck of the 
bottle and a small wire is wrapped around it. 

When the device is applied to the bung of a barrel, 
glass sockets, with undercut walls, are used. These 
are screwed into the head of the cask from the inside, 
and are prevented from being pulled through by 
flanges which bear against the inner surface of the 
head. The sealing strip is similar to that above de- 
scribed, and is similarly secured. From the descrip- 
tion it will be seen that the same bottle or cask cannot 
be filled twice, as any attempt to pick out the old plug 
would break a hole through the neck of the bottle. 



Nervous Strain of Railway Work. 

"There isreasonto believe," says the British Medical 
Journal, "that at all times there are men on the line 
who are working very near to^heir breaking strain. 
We may in regard to this mention three well known 
instances which, at the least, show the tension under 
which work is often carried on. A station master, see- 
ing a man run over on the line, himself fell down dead 
upon the platform. Here was a shock which perma- 
nently made his heart stand still; but how many 
times had not that man's heart stood still before ? We 
may feel perfectly certain that if the major shock 
could kill, the minor daily recurring shocks of a rail- 
way life must have greatly damaged a heart so under 
the influence of the nervous system. Two trains 
collided at a junction. It was either the fault of the 
drivers or of the rails, certainly not of the signal 
man. The signals were right ; yet when the box 
was entered the signal man was found to have gone 
mad, and had to be taken to an asylum, where he re- 
mained for long. He was broken ut- 
terly by the horror of the dilemma; 
but what shall we say about the 
smaller dilemmas which every hour of 
his working life he had had to solve ? 
Did they not also have an effect, al- 
though a lesser one, upon his brain ? 
A few years ago it was found that the 
sickness rate among the signal men of 
certain lines was becoming excessive, 
and it was determined to do away 
with the system of leaving to one man 
the whole responsibility of taking 
charge of a signal box. At great ex- 
pense every box along the line was 
supplied with two men. Great evils 
were prophesied ; it was thought the 
men would talk, and lark, and neglect 
their duties. This did not happen, 
but the sickness stopped. Under the 
shared responsibility they no longer 
broke down. If then, as seems to be 
indubitable, railway 'strain ' can have 
definitely injurious effects upon the 
nervous system, it becomes an import- 
ant question for inquiry whether this 
nervous derangement at all frequently 
has the effect of impairing the nutri- 
tion of the heart. Upon this special 
point we do not at present possess sufficient informa- 
tion to warrant the expression of a definite opinion." 



Vancouver, founded only in 1886, and holding 9,000 
inhabitants in 1891. It was made known to Russia 
that " the cost of the Siberian Railway should not be 
even 65 per cent of the cost of the Canadian Pacific." 
■ « in > 

Coffee as a Disinfectant, 

"A year ago, a Russian bacteriologist made some 
experiments for the purpose of determining the in- 
fluence of coffee in destroying disease germs," says 
Modern Medicine. " The conclusion was that coffee is 
to some degree a disinfectant. The disinfectant pro- 
perties of coffee depend, however, not upon the active 
principle of coffee, or caffein, which it contains, but 
upon tha substances developed in the roasting of the 
coffee. It was round that the various substitutes for 
coffee are also germicides, and, like it, develop disin- 
fectant properties during the roasting process. A 
watery infusion of either coffee or its substitutes was 
found to be capable of killing the germs of cholera 
within a few hours, and of typhoid fever in a some- 
what longer time. The conclusion should not, how- 
ever, be drawn from these statements that either coffee 
or its substitutes are to be considered of value on ac- 
count of their slight antiseptic properties, as too long 
a time is required for the destruction of germs by 

them." 

♦ m ♦ 

GRAIN SHOVEL FOR UNLOADING CARS. 
The accompanying illustration shows the general 
features of a device for saving time and labor in un- 
loading grain cars, or in shifting grain within a ware- 
house, for which a patent has been gianted to Mr. Ed- 
win C. Harnden, of Carbondale, Pa. To the bale of 
the scoop or shovel is secured a pulling rope, which 
is arranged to wind upon a loose drum which revolves 




Reasons for the Siberian Railway. 

Siberia is a Russian Canada, larger and more popu- 
lous, and, like Canada, it has a great future before it, 
says the Fortnightly Review. It is very rich in gold, 
while there a're whole hills of graphite (black lead) and 
lapis lazuli ; coal can be picked up on the very road 
near Nerchinsk, there is silver in the same district, and 
there are rich mines of iron near Nikolaefsk. Siberia, 
like Canada, is rich in fish. On the Amur River I was 
told that 200,000 puds of the kita fish have been caught 
within a few weeks in August, when the fish ascend 
the rivers ; the pud (pood) being 40 pounds, that 
means 8,000,000 pounds of fish. In the Khabarofka 
Museum is a stuffed kaluga fish weighing 30 puds, or 
1,200 pounds, caught in the Amur. The Russians have 
been struck by the fact that " the prosperity of Can- 
ada and its productive activity have grown, and con- 
tinue to grow, with a rapidity which appears to us 
(Russians) miraculous, and by us inimitable, just from 
the date of the completion of the Canadian Pacific 
Railway from the Pacific to the Atlantic Ocean." 

In 1889 they deputed two engineers jto observe the 
Canadian line and its conditions and results. Atten- 
tion in Russia was drawn to the facts that Canada, a 
country then of 4,000,000 people, had, by its own re- 
sources, without any pecuniary help from outside, con- 
nected the two oceans by an iron road 4,500 versts 
(3,000 miles) long, over very difficult and expensive 
ground for building, in the short time of four years; 
that the [energetic population of Canada, 3,600,000 in 
1871, and only increased to 4,300,000 in 1881, reached 
5,000,000 a year or two after the first through train 
passed Winnipeg in 1886; that the quantity of grain 
carried in Canada had increased from 303,571 tons in 
1886 to 500,000 tons in 1888; that in places without pop- 
ulation there had arisen seven new towns, such as 






GRAIN SHOVEL FOR UNLOADING CARS. 

upon a shaft suitably journaled in a convenient posi- 
tion within the warehouse. The shaft is driven by 
means of a pulley and belting from the machinery of 
the warehouse and it is provided with a shifting 
clutch which is controlled by a spring which holds it 
in its normal position clear of the drum. 

The clutch is operated by a shifting lever, which 
is pivoted on a wrought iron frame, carried above the 
journals, to which said frame is bolted. At the end 
of the long horizontal arm of the lever is a pulley, and 
two more pulleys are provided above the arm on the 
top bar of the frame. A controlling rope is attached 
to the drum, and after passing over the pulleys, as 
shown in the engraving, it is carried to the handle bar 
of the shovel. In operation the shovel is drawn back 
to the desired position on the grain heap, and on pull- 
ing the controlling cord the lever arm is raised, 
thereby throwing the clutch, which is keyed loosely 
upon the shaft, into gear with the drum. This winds 
up the rope, which is attached to the bale of the 
scoop, and drags it forward to the edge of the car, or 
to the desired position on the warehouse floor. 



A Demand for Better motors. 

The Metropolitan Traction Company of this city 
have been experimenting with the underground trolley 
to take the place of the cable, which is now employed. 
President Vreeland has this to say regarding the result: 

"We are willing to try any motor that promises to 
be of any value or to change to any form of propul- 
sion that will give better results than the cable. Pro- 
bably the most satisfactory motor at present is the 
overhead trolley, but we are not permitted to use that. 
We have tried experiments with the underground 
trolley, but find that it is in many ways unsatisfac- 
tory. Just as soon as anybody has a practical com- 
pressed air motor — or any other kind for that matter — 
we want him to bring it to us. But we can't be ex- 
pected to> ,rush into every hare-brained scheme." 
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Science Notes. 

It is said that the petrified remains of a whale 80 feet 
in length have been found in the hillsnorth of Lompoc, 
a few miles back from the sea in Santa Barbara 
County, California. 

EssentiaJ oil of garlic has been used to cure consump- 
tion by D. Sejournet, of Revin, in the Ardennes. Mix- 
ed with two hundred times its weight of sterilized 
olive oil it was injected under the skin, producing a 
marked improvement in the sixteen patients on whom 
it was tried. 

A five pound meteorite which fell last April in an 
orchard near Namur, in Belgium, nearly killing a 
young man who was digging there, has been examined 
at the university laboratory at Ghent. It consists of 
a whitish crystalline paste, containing iron, troilite, 
olivine, bronzite, etc. 

A method of mummifying the dead by absorption of 
humidity and gases after the body is placed in the 
coffin has been devised by an Italian named Ve'rcel- 
loni. The body seems to be preserved as if in life, 
except that the color is the yellowish copper tint pecu- 
liar to Egyptian mummies. 

Dr. P. L. Phipson has found in some Norwegian 
granite nearly two per cent of mixed oxides of the 
rare metals; cerium, yttrium, lanthanum, thorium, 
zirconium, and didymium were discovered. It is very 
probable that this discovery will be of commercial im- 
portance to the incandescent gas light industry. 

It has been pointed out that the moist leather of 
street car straps is a peculiarly fertile medium for the 
conveyance and propagation of infectious diseases. It 
has been suggested that as a sanitary measure the 
straps should be furnished with handles of brass, 
which should be washed with a disinfecting solution 
every day. In this manner some of the danger would 
be abrogated. 

Dr. J. Forster, of Amsterdam, has prepared the fol- 
lowing table as the result of a large number of experi- 
ments on the time and temperature required to destroy 
the micro-organisms of milk : 



131° P. for 4 hours. 
140° P. for 1 hour. 
149° P. for 15 minutes. 
158° P. for 10 minutes. 



176° F. for 5 minutes. 
194" P. for 8 minutes. 
303° P. for 1 minute. 



The survey of {he volcano Popocatepetl, for the pur- 
pose of determining the best location for an aerial 
cable railway to the summit, has just been completed, 
says The Engineer. It has been determined to start 
the line from the ranch of Tlamacus, and it will be 
connected with the Interoceauic Railroad at the base, 
so that the business of shipping sulphur can be cheap- 
ly accomplished. This new railway will be a great 
attraction to tourists, who will now be able to make 
the ascent to the summit, 18,000 feet above the sea, 
and also descend to the crater, where the process of 
extracting sulphur is being carried on. 

Dr. Robert Hutchinson, referring in the British 
Medical Journal to the recent claims by Baumann, ' 
Fraenkel, and Drechsel, that they have discovered the 
active ingredient of the thyroid gland, states that he 
has found the activity to reside in the proteids of tire 
gland. These proteids are practically only two in 
number, a nucleo-albumen and the colloid matter, and 
the latter is the only one that is active. It has been 
isolated in a state of purity, and is described as con- 
taining a considerable quantity of iodine in organic 
combination. Dr. Hutchinson has succeeded in split- 
ting off from it a body apparently identical with that 
obtained by Baumann from the entire gland. 

Directions for preparing barium platinocyanid, the 
original fluorescent substance used in Salvioni's skia- 
scope and similar devices for directly viewing Roent- 
gen shadow pictures, are thus given in the National 
Druggist: "It can be obtained, no doubt, of any 
chemical works, on application, but as to its cost we 
have no information. It can be prepared very easily 
by proceeding as follows : Add three parts of barium 
carbonate, in finest subdivision, and two parts of 
platinum chlorid, to ten parts of distilled water. 
Put on a water bath and heat. When the boiling 
point is nearly reached add hydrocyanic acid, a little 
at a time, until the cessation of bubbles shows that 
carbonic acid and oxygen are no longer given off. The 
resulting barium platinocyanid, after crystallization, 
answers to the following formula: Pt(CN),Ba+,H 2 0." 

M. Raoul Pictet, in some recent experiments, says the 
Progressive Age, has shown that bodies such as the 
sulphides of calcium, strontium, lithium and barium 
cease to phosphoresce at low temperatures, The sub- 
stance experimented on was reduced to fine powder 
and placed in a tube. This tube was exposed to the 
rays of the sun and then carried into a dark room and 
plunged into a glass vessel containing liquid nitrous 
oxide at a temperature of —130° to —140° C. No 
signs of phosphorescence were visible. The same was 
the case when the tube was plunged in alcohol at 
—100° C. On lowering the tube down slowly into the 
cold liquid, the phosphorescence was seen to fade 
away. M. Pictet has also exposed the tubes to mag- 
nesium light when very cold. No signs of phosphor- 
escence made their appearance until the tube had 
heated up again, when it became visible. 



Remarkable Heat Record In Australia. 

Some remarkable facts in regard to the heat record 
of January last in Australia have recently been pub- 
lished in the New York Tribune : 

An accurate record of Farenheit readings observed 
in the shade on a veranda overlooking the Darling 
River, in New South Wales, in January last, is as fol- 
lows: On New Year's Day, 112°; on January 2, 107; 
thence steadily rising to 123 on January 7; falling to 
114 on the 10th, only to rise to 124 on the 11th ; and 
then, with some fluctuations as low as 117, but not 
lower, scoring 128 on the 15th and 16th, and 129 on the 
18th. Such temperatures In the shade seem incredible. 
But the record is true. From January 1 to January 
19 the range of heat was from 107 — the lowest — to 129° 
in the shade. What it was in the sun one hesitates to 
think. At Adelaide on January 23 the mercury regis- 
tered in the sun the appalling height of 172°. Nor 
was there any appreciable relief from the heat at 
night. For the first three weeks of January at no 
time in the twenty-four hours did the mercury fall be- 
low 100, and in many places 105 was the lowest point 
recorded. 

This "spell of weather" was exceptional, no doubt. 
Just what caused it is one of the mysteries of nature 
thus far inscrutable to mortal ken. Theories are 
plentiful as blackberries, but none of them convinc- 
ing. Perhaps the most significant scientific fact con- 
nected with the case is that in the Southern Hemi- 
sphere summer occurs when the earth is nearest to, 
and winter when it is furthest from, the sun ; exactly 
the reverse of the conditions prevailing in the North- 
ern Hemisphere. We may naturally expect, there- 
fore, to find the extremes of heat and cold more mark- 
ed there than here, and such is indeed the case. Let 
us compare, for example, Grafton, in New South 
Wales, near the coast, with New Orleans. They are 
about equidistant from the equator, Grafton being in 
26° 43' south and New Orleans in 30° north lati- 
tude. The mean temperature of the former is a little 
cooler than that of the latter— 68'5° and 698° respec- 
tively. The mean summer temperature of Grafton is 
the cooler — 77'1° against 82° — and the mean winter 
warmer — 581° against 55'8°. From these figures one 
would say Grafton has a more temperate climate than 
New Orleans. But the record of extremes makes a 
different showing; for the highest reading of the ther- 
mometer at Grafton is 118° in the shade, while at New 
Orleans it is only 94°, and the lowest at Grafton is 209° 
against 31° at New Orleans. The conclusion is, there- 
fore, that while on the average the Southern Hemi- 
sphere is fully as temperate as the Northern, and per- 
haps even more so, it :s subject occasionally to far 
greater extremes of heat and cold. 

But whatever the cause of this hot wave of last 
January, the results of it are scarcely to be described. 
People died by thousands. Birds dropped dead from 
the trees. Rabbits and other animals, though hidden 
in the shadiest recesses of the forests, perished whole- 
sale. Those that survived were dazed and stupefied, so 
that the wildest and shyest could be anywhere ap- 
proached and picked up. Even insect life succumbed, 
and perhaps the most impressive record of all was that 
furnished from a place called Nyngan, to the effect 
that "mosquitoes are being killed by the heat." And 
all this, it must be remembered, was in a so-called 
temperate zone, in latitude 30° to 35° south, corre- 
sponding in situation with South Carolina and Geor- 
gia 1 Surely, in the face of such a record, with the 
mercury in the nineties we may keep cool and take 
courage. 



though he has not used identical treatment, yet he has 
given trial to somewhat similar experiments. For 
instance, he used to employ a solution of collodion 
and castor oil on the exposed parts to prevent suppu- 
ration and pitting, also, for similar reasons, iodine and 
glycerine solution, the latter particularly apparently 
meeting Dr. Finsen's chief requirements; but, as the 
result of these and similar trials, he still believes that 
the only distinction to be depended on as to the ex- 
tent of suppuration and pitting is the presence and 
quality of the successful vaccination. — Lancet. 



Electricity Direct from Coal. 

Two processes have recently been described by 
which electricity can be produced direct from com- 
bustion of coal, says the Engineering and Mining 
Journal. One process is that of Dr. W. W. Jacques, 
of New England, and his process may be briefly stated 
as consisting in blowing air though a bath of fused 
caustic soda, having a carbon anode and iron cathode, 
whereby he obtains a " very large" current, but the 
voltage "is low." So many details are missing in the 
published descriptions that it is hardly possible to at- 
tempt a discussion of the merits of the discovery. 

Another worker in something the same line is Dr. 
Alfred Coehn, of Germany, who takes as a basis for 
his work the principle that a method of obtaining 
electrical energy direct from the oxidation of carbon 
may reasonably be sought, first, by determining the 
conditions under which carbon can be attacked in an 
electrolyte by the aid of an external circuit, and 
thereby adapting these conditions for the production 
of a current. His paper is given on the following 
page. 



Tbe Japanese a Quarter of a Century Ago. 

"Thirty years ago," says Chauncey Depew, "I was 
appointed United States minister to Japan. That 
country had just been opened to the commerce of the 
world. Its government was a pure feudalism and of 
the type of the period of Louis XI. The feudal lords 
had their armies and their castles and the tillers of the 
soil were little better than slaves. To-day Japan is 
governed by a constitutional monarchy and a congress 
of the representatives of the people. It has an en- 
lightened press, railroads, trolley cars, and electric 
lights. Then its army fought with spears and bows 
and arrows, and its soldiers were clad in armor. To- 
day it has the most efficient navies and best trained 
and most effective armies in the world. It has utilized 
every advantage in modern warfare, and in its attack 
upon China demonstrated that upon land and sea the 
army and navy of Japan are equal to those of the 
most advanced of the warlike nations of Europe. 
Japan is a superb illustration of this age of electricity. 
It took six hundred years for Europe to progress from 
feudalism to constitutional liberties and parliament- 
ary government, and from armor and lance to the 
torpedo and the machine gun. Japan has accom- 
plished the same progress in a, little over a quarter of 
a centurv." 



Treatment of Smallpox by Exclusion of the 
sS Chemical Rays of Daylight. 

In September of last year Dr. J. Moir drew atten- 
tion in our columns to this treatment of smallpox, and 
we have since received communications on the subject 
from Dr. Moir, Dr. Finsen, and Dn Feilberg. Dr. 
Finsen has recently published an interesting historical 
account of the red light treatment of smallpox, the 
scientific basis on which it is founded, and the method 
of carrying it out. Dr. Feilberg states that he was at 
first very skeptical as to the influence of red light on 
smallpox patients, but, nevertheless, tried its effect on 
several un vaccinated children suffering from small- 
pox, 'and was surprised at the favorable course which 
the disease took. The vesicles did not suppurate, 
there was no secondary fever, and no permanent pit- 
ting resulted. The essential point for the success of 
this treatment, according to Dr. Feilberg, is that the 
patients should come under treatment during the 
early stage of the disease, shortly after the vesicles 
have appeared. If the seventh day has been reached, 
suppuration can hardly be avoided. Another import- 
ant point is that the exclusion of the chemical rays of 
daylight must be complete and continued until the 
vesicles have quite dried up. Dr. Moir, while admit- 
ting that Dr. Finsen bases his treatment on a scientific 
basis, and notwithstanding the extreme ability dis- 
played both by him and Dr. Feilberg and the care and 
fairness shown by them in their papers, is still doubt- 
ful as to whether their explanations are correct. He 
admits that he criticises without experiment, but, 



A Novelty in Magnesium Light. 

Magnesium for flash or " torch " has been very popu- 
lar for some time past, but ribbon or wire is very lia- 
ble to "give out" just when the light is most needed, 
except when special precautions ar$ taken or arrange- 
ments made. But the new method of burning seems 
to offer a perfect medium of actinic combustion. It 
consists in the "sandwiching" of magnesium powder 
between sheets of paper impregnated with potassium 
chlorate. Magnesium powder is placed between two 
sheets of paper, which have been pasted over with 
starch. The whole, when dry, forms one single sheet. 
Next, each side is covered with a piece of paper 
impregnated with potassium chlorate, and the whole 
covered with a further sheet of paper pasted on each 
side, a thick sheet, almost like cardboard, being thus 
produced. It may then, when perfectly dry, be cut 
into lengths and ignited as required. According to the 
Journal of Chemical Industry, the combination is 
quite safe and keeps well. — British Journal of Photo- 
graphy. 

m i ■ i m 

The Swiss government has instituted a collective in- 
vestigation of diphtheria on a national scale, which is 
to be continued for two years from March 1, 1896 (Med. 
Rec.) Every case of the disease, whether under the 
care of a private practitioner or in a hospital, is to be 
notified to the local sanitary authority, and every week 
a report is to be sent to the Swiss health officeat Berne. 
Forms for this purpose with addressed wrappers are 
supplied to each practitioner. In order to insure com- 
pleteness, and as a measure of justice to the physician, a 
small fee will be paid by the authorities for each form 
duly filled and dispatched. 



M. MoisSAS' is reported to have discovered a sub- 
stance which is harder than the diamond, in the form 
of a compound of carbon and boron. It is produced 
by heating boracic acid and carbon in an electric fur- 
nace at a temperature of 5,000°. In appearance the 
composition, is black and looks not unlike graphite. 
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Notice to Our Readers. 

In order to obtain the opinion of the readers of the 
Scientific American as to what invention intro- 
duced within the last fifty years has conferred the 
greatest benefit upon mankind, we publish the accom- 
panying card, which please cut out and return to the 
editor. Those who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as full a vote as possible. The 
result of the vote will be published in the Special 
50th Anniversary Number of the Scientific Ameri- 
can on July 25. 

*********************************** 

* * 

* Editor of the Scientific American. * 

* Dear Sir : * 

* * 

* I consider that * 

* * 

* * 

* •••• * 

* * 

* invented by J 

* has conferred the greatest benefit upon man- * 

* kind. * 

* Name * 

* * 

* Address * 

* * 
*********************************** 



Tile Plionelldoscope. 

This invention, says the English Mechanic, is stated 
to be due to Profs. Bazzi and Bianchi, and is said to be 
useful for hearing: 1. The sound of the respiratory 
organs, of the circulation of the blood, and of the 
digestive organs in the healthy body as well as in the 
sick subject. 2. The sounds made by the muscles, 
joints, and bor.es. 3. The sounds in the matrix at the 
time of pregnancy and the noise provoked by the 
foetus. 4. The sound of the capillary circulation. 5. 
The slightest sound prod ueed in any diseased condition 
of the body; hence it is possible to draw on the body 
dimensions, the position, or any alteration in the 
position of the various organs and of the fluids which 
have gathered in the most important cavities of the 
body. 6. The sounds in the ear, the eye, the bladder, 
the stomach, and the intestines. The instrument con- 
sists of a circular, flat metal box or tympanum, hav- 
ing on its one surface two apertures for the attach 
inent of the rubber ear tubes, while the other surface 
is formed by a thin disk which is readily thrown into 
vibration. The best results are obtained by simpiy 
applying this disk to the surface to be examined. By 
an ingenious contrivance a second disk can be super- 
posed upon this one and a vulcanite rod attached to 
the former, so that the area of auscultation may be 
extremely circumscribed. The conduction of the 
sounds is only slightly diminished by the use of this 
rod, which thus combines the principle of the solid 
stethoscope with that of the tympanum. The rod 
furnished with the instrument is about two inches in 
length, but it is stated that there are other rods of vari- 
ous lengths to enable the " phonendoscopist" to re- 
ceive sound vibrations from the natural cavities which 
communicate with the exterior of the body. Alto- 
gether we (Lancet) consider the instrument highly in- 
genious, carefully and compactly constructed, useful 
as an aid to auscultation, but yet not likely to entirely 
supersede the use of the stethoscope. It may also be 
found useful in class demonstration, since it would be 
easy by means of branched tubes to enable several 
persons to listen at the same time. 



Measurement of High Temperatures. 

The Chemiker Zeitung gives some extracts from a 
paper on this subject by Herr L. Holborn and Herr 
W. Wien (Wied. Ann. Phys. Chem.) There are three 
methods by which high temperatures may be meas- 
ured. The first uses an air thermometer of refractory 
material ; the second depends on the change in the 
resistance of a platinum wire with change in tempera- 
ture ; and the third is based on the employment of a 
thermocouple of difficultly fusible metals. The air 
thermometer method was valueless until recently, as 
suitable vessels could not be made. But now they are 
produced from some refractory clays, and permit of 
measurements of temperatures up to 1 500° C. (2,732° 
Fah.) The results are, however, vitiated by the 
effects of capillarity in the interior of the vessel. The 
resistance method has some great disadvantages. At 
high temperatures the absolute resistance generally 
increases constantly ; but the coefficient of the tem- 
perature diminishes very irregularly. The presence of 
free hydrogen also affects the resistance ; and the wire 
must therefore at least be calibrated before and after 
use. The third or thermopile method has proved the 
best. The most favorable circuit consists of platinum 
and an alloy of platinum with 10 percent of rhodium. 
The increase in the electromotive force of such an 
element is exactly proportional to the temperature 
No substance, except carbon, affects the constancy of 
the couple ; and temperatures up to 1,600° C. (2,912° 
Fah.) can be measured by it. 



Electricity Direct from Carbon.* 

BY DR. AUBED COEHN. 

The problem of the direct production of electricity 
from carbon would find its simplest solution if we 
could succeed in dissolving carbon in a fluid, just as 
we do metals. This question is formulated thus by 
the theory of electrolysis : Can carbon form ions ? 

In attempting to find an answer to this question, I 
started from an observation made by Bartoli and 
Papasogli, that when dilute sulphuric acid was elec- 
trolyzed between carbon electrodes, the carbon anode 
takes part in the electrolytic processes in such a way 
that, besides oxygen, both carbonic oxide and car- 
bonic acid make their appearance at the anode. 
I commenced my experiments by varying the im- 
portant factors, viz., concentration, temperature, 
and current density, in order to drscover whether 
it was possible to obtain the products of combustion 
without admixture of oxygen on the anode. I have 
not succeeded in obtaining carbonic acid or car- 
bonic oxide alone, but a mixture of the two, con- 
taining only one per cent of oxygen. In this mixture 
about 70 per cent was carbonic acid and 30 per cent 
carbonic oxide. 

In these experiments it was observed that at low 
temperatures a disintegration of the carbon anode 
took place, small particles of carbon being seen sus- 
pended in the acid. At higher temperatures, on the 
contrary, no such disintegration of the carbon took 
place, but a distinct coloration of the acid was pro- 
duced—at first yellow, then later dark red and red 
brown. If this is a solution of the carbon brought 
about by the current, the carbon is presumably con- 
tained in it, in the form of ions, i. e., in a form capa- 
ble of being influenced by the directing power of the 
current. Such a solution must be capable of giving 
up carhon to the cathode, since carbon does not de- 
compose water. (A series of platinum plates, coated 
with carbon, was shown, and a dish, such as is used 
by Classen for quantitative electrolytic analysis, was 
shown coated inside with a dense layer of carbon.) 
The solution and precipitation could readily be ob- 
tained with different kinds of coal as anode. Ordi- 
nary coal ground smooth, and arc lamp carbons, 
were found specially suitable ; the experiment also 
succeeded with coke. 

That the precipitate was really carbon, and not 
metal derived from impurities in the coal, was shown 
by treatment with acids. It was not attacked by 
hydrochloric acid ; in hot nitric acid traces were dis- 
solved — as in the calorimetric test for carbon in steel. 
In the flame, even the densest precipitates completely 
disappeared immediately. Finally, a direct proof was 
obtained by oxidizing the precipitated carbon by 
chromic acid, and absorbing the resulting carbonic 
acid in alkali. A number of analyses were made, and 
these always showed, in addition to carbon, a little 
hydrogen. The residue — reckoned as oxygen — was 
sufficient to convert the hydrogen found into water. 
Either, therefore, in addition to the carbon, a solid, 
conducting carbohydrate was separated, or some kind 
of crystalline water which adhered strongly to the 
carbon was produced. The presence of water in the 
precipitate is indicated by its behavior with concen- 
trated sulphuric acid. If the acid is dropped on the 
precipitate it is immediately loosened and blackened, 
reminding one of the behavior of sulphuric acid with 
a carbohydrate. 

It was now of interest to attempt to construct an 
element whose soluble electrode consisted of carbon. 
The only question now was to place a more electro- 
negative element opposite the carbon. The per- 
oxides stand still nearer even than carbon to the 
negative end of the potential series. Lead peroxide 
was used in the practical form of a charged accumu- 
lator plate. If this is placed opposite a carbon in 
sulphuric acid of the proper concentration, tempera- 
ture, etc., an element is formed of which carbon is 
the soluble electrode. The element supplies a strong 
and constant current. Through an external resist- 
ance of 100 ohms it shows an E.M.F. of 1 03 volt. 

There arises here the question whether any share 
in the production of the current is due to the reac- 
tions on the carbon, and if so, what share? Plati- 
num also, when placed opposite a peroxide plate under 
the same conditions, shows a current in the same 
direction as the carbon. But it never comes to a vis- 
ible development of oxygen ; as soon as the plati- 
num is charged with oxygen, the current becomes 
exceedingly small. If the carbon was an insoluble 
electrode, it would behave in the same way. But 
this is not the case. The current lasts till the accu- 
mulator plate is discharged. A second charged per- 
oxide plate may then be substituted, and the current 
is again produced as strong as before. 

The results of my investigation may be summarized 
as follows : 

1. It is possible by electrolysis to produce a solution 
of carbon. 

2. From such a solution, carbon may be separated 
as a cation. 



3. An element may be formed of which carbon is the 
soluble electrode. 



Dry Plates for Radiography. 

At a meeting of the Royal Photographic Society, 
says the English Mechanic, Mr. H. Snowden Ward 
read a paper on "Dry Plates for Radiography," in 
which he gave an account of experiments with seven- 
teen varieties of plates, the duration of the exposures 
varying from one to four minutes with a two inch to 
three-inch spark, development being by means of a 
standard ferrous-oxalate developer at 60° F. With re- 
gard to the correspondence between light sensitiveness 
and X ray sensitiveness, it appeared that plates fairly 
sensitive to daylight were needed for radiography, but 
some curious observations were made : for instance, a 
plate which read about 130 H and D gave immensely 
better results than plates by the same makers reading 
158 and 331. A plate specially prepared for radio- 
graphy gave a very dense deposit of silver all over, 
even under a safety strip of copper and lead. Dr. 
Hesekiel has exposed a dry plate beneath a packet of 
a dozen sheets of bromide paper, obtaining good 
images alike on plate and papers, which seemed to 
suggest that speed would be increased in direct pro- 
portion to thickness of coating. Experiments with 
one make of plate confirmed this idea; but, with a 
different plate, the result was quite opposite, though 
this was probably due to an error on the part of the 
platemaker with regard to the double coating. Soak- 
ing the plates in solutions of fluorescent salts tended 
rather to loss of sensitiveness than to increase of 
speed, and celluloid apparently had no advantage over 
glass as a support for the sensitive film. The results 
of a large series of tests were shown by means of 
tables of comparative readings, indicating, among 
other points, that, with a suitable film, increase of 
thickness was a decided advantage, and that the 
amount of silver present was an important factor. 



A New Elementary Substance. 

E. Demarcay publishes evidence in support of a sug- 
gestion that a hitherto unknown element exists in the 
rare earths yielding samarium. From these earths he 
has obtained a colorless, slightly soluble nitrate, show- 
ing only slight traces of the absorption bands of sama- 
rium, together with the spectrum of gadolinum, an 
element discovered by Marignac, and other lines not 
belonging to that spectrum. The oxide prepared from 
this nitrate is distinguished by its lack of color, the 
formation of colorless salts without absorption spectra, 
and differences between its spectrum and those of the 
oxides of lanthanum, cerium, gadolinum, ytterbium 
and terbium, the only ones so far known that form color- 
less salts. It is further distinguished from lanthanum 
and cerium oxides by its relatively feeble basicity and 
the solubility of its double potassium sulphate ; from 
ytterbium oxide it is distinguished by its relatively 
strong basicity and the slight solubility of its double 
sulphate; but it strongly resembles the oxides of 
gadolinum and samarium, the use of the spectroscope 
being required to distinguish it from them. The new 
element is provisionally designated as 2, and its oxide 
is therefore 2 a Os. It is stated that spectrum analy- 
sis also indicates the existence of another oxide, but 
further comment on this point is deferred. Since 
samarium oxide prepared by Cleve, and supposed by 
him to be pure, has been found by Demarcay to con- 
tain definite'traces of terbium and gadolinum oxides, 
together with a considerable proportion of the newly 
discovered oxide, it is suggested that the atomic weight 
ascribed to samarium (150) may probably require to 
be modified. — Comp. Rend., exxii, 72S. 



* Angelegenheiten dee Elektrotechniechen Vereins ; Elekt. tech. Zeit., 
March 19, 1896, p. 190.— From the Electrical Eeview. 



Effect of " Hicycle Boom" on Trade. 

The New York correspondent of the Philadelphia 
Ledger writes to that paper that "there has been 
much discussion of late as to the effect on other trades 
of the big boom in bicycles. The New York Journal 
of Commerce recently had a long editorial on the sub- 
ject, and trade papers have generally discussed it. 
Recently the New York Journal devoted a page to the 
matter. It estimates the loss to other trades at $112,- 
500,000 a year, and yet it leaves out of its calculation 
several items that might with reason have been incor- 
rjorated. It has been generally known that the livery 
business and the carriage trade had been seriously hurt, 
but it has lately been made known that the demand for 
pianos, jewelry, watches and confectionery has fallen off 
materially. It is stated that less whisky and lager are 
drunk, fewer cigars smoked and fewer books bought on 
account of bicycles. The theaters complain that they 
are obliged to close much earlier in the season because 
their patrons prefer wheeling to seeing plays. One way 
of arriving at the financial effect of the bicycle craze on 
a different basis than that of the Journal is to estimate 
the year's output of wheels at 1.000,000. As the aver- 
age cost of wheels is about $75, it follows that $75,000,- 
000 will be expended this year for wheels, and is thus 
diverted from other lines of trade. What is gain for 
the bicycle makers, Bradstreet's adds, is a clear loss to 
other business men." 



© 1896 SCIENTIFIC AMERICAN, INC. 



408 



gtunt'xih %mttmu. 



[June 27, 1896. 



THE NEW DOUBLE-DECK-TURRET BATTLESHIP 
KEARSARGE. 

(Continued from first page.) 
This is evident from a comparison of deck plans of the 
two types, when it will be seen that the Indiana is in- 
capable of dead ahead or dead astern fire with her 8 
inch guns, and that her maximum concentration of 
fire from the whole eight of them is four on either 
broadside. The Kearsarge, on the other hand, can 
not only concentrate an equal number of 8 inch guns 
on each broadside, but can swing each pair through 
an unbroken arc of 270 degrees ahead or astern. Ex- 
periments recently carried out at Indian Head on an 
improvised platform showed that there would be no 
inconvenience experienced in the 13 inch turrets from 
the blast of the superposed 8 inch guns. 

Moreover the turning gear and ammunition hoists of 
the 8 inch guns on the Kearsarge have an unparalleled 
protection afforded to them by the 15 inch armor of the 
turrets and barbettes upon which they stand, whereas 
the funnel-shaped base of the Indiana's 8 inch turrets 
is plated with very light armor ; and should a shell 
penetrate and burst within them, it would probabls' 
disable the guns altogether. From these considera- 
tions we think it is evident that the sacrifice of power 
in removing four of the 8 inch guns is more apparent 
than real ; and that the disposition of eight guns in 
two turrets as against twelve guns in six turrets gives 
the Kearsarge slightly more power for attack and far 
greater endurance for defense than the earlier type of 
ship. As originally designed, it was intended that 
the 8 inch should be rigidly imposed upon the 13 inch 
turrets. This would necessitate their simultaneous 
training; but there are no structural reasons why 
they should not be given an independent motion, and 
we believe Mr. Irving Scott, of the Union Iron Works, 
San Francisco, has already put in a bid on a design of 
this nature. 

Not only is nothing lost by the removal of these 
guns and turrets, but the equivalent weight has been 
put into a broadside battery of fourteen 5 inch rapid- 
firing guns, which is protected by a continuous wall of 
6 inchHarveyized steel, with 2 inch steel splinter bulk- 
heads worked in between each gun. This battery alone 
would render the Kearsarge a terrible engine of de- 
struction. Each of the fourteen guns throws eight 
50 pound shots per minute, each having a penetration 
of 13 inches of iron and an energy of 1834 foot tons. In 
one minute of a sea-fight one side of this battery alone 
could pour into the enemy fifty-six shots, or nearly 
3,000 pounds of steel, ata velocity of 2,300 feet a second, 
and with a battering or crushing effect of 102,704 foot 
tons — a force sufficient to lift the ship itself bodily 9 
feet in the air. The subjoined table gives a detailed 
analysis of the total broadside : 
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Point of Attack in 
Enemy. 



Belt and main turrets. 

Conning tower and case- 
ment armor. 

Thin armor, superstruc- 
ture, and unarmored 
ends. 



In addition to this, there would be a continuous hail 
of smaller pro- 
jectiles from 
the 6 pound 
and machine 
guns located 
on the upper 
deck a n d in 
the fighting 
tops. 

The armor 
belt, "1*4 feet 
wide, will be 
16% inches 
thick amid- 
ships, tapering 
toward the 
bow, and it. 
will be associ- 
ated with 
athwartshi p 
bulkheads 10 
and 12 inches 
thick. Over 
this will be 
placed a 2% 
inch steel deck, 
and in the 
wake of the 
engines and 
boilers will be 
a cellulose wa- 
ter - excluding 
belt backed by 
many feet of 
coal. Within 
the shelter of 
this inverted 



box of thick armor, with its cellulose and coal lining, will 
be located the " vitals," i. e., the engines and boilers. 

The main dimensions will be : Length, 368 feet ; 
beam, 72 feet 2% inches ; draught, 23J^ feet ; displace- 
ment, 11,500 tons ; horse power, 10,000 ; speed, 16 
knots; normal coal supply, 410 tons; complement, 520 
officers and men; cruising radius at 10 knots with 1,210 
tons of coal at 25 feet draught, 6,000 knots. The total 
cost not to exceed $4,000,000. 

The unusual height of the smokestacks is in agree- 
ment with the latest practice, which tends to make all 
possible use of natural draught. 



AN ADJUSTABLE SAW GUIDE. 
The accompanying engraving shows a device for 
easily and safely adjusting the guides for a circular 



ing to guide the same. By this arrangement the plugs 
can be easily replaced when necessary. The adjust- 
ment screws are operated by a suitable key or wrench 
which may be laid away when the saw is running. 
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of Plants. 




It is light, and not oxygen, as it has been assumed, 
which is the principal cause of the transformation and 
destruction of odorous substances, but in many cases 
these two agents seem to act in concert. The action 
of light makes itself felt in two different manners : 
on the one hand, it acts as a chemical power, capable 
of furnishing energy to all the transformations 
through which the odorous products rass from their 
elaboration to their total resinification ; on the other 
hand, it exerts a mechanical action which plays an 
important part in the general life history of plants ■; 
and this property explains the mode of the periodical 
liberation of the perfumes of flowers. The intensity 
of the perfume of a flower depends on the equilibrium 
which is established at every hour of the day between 
the pressure of water in their cellules, which tends to 
drive outward the perfumes already elaborated con- 
tained in the epidermis, and the action of light which 
combats this turgescence. The whole physiology of 
perfumed plants flows from this simple notion. It is 
thus explained why in the countries of the East the 
flowers are less odoriferous than with us, why the 
trees, the fruits, even the vegetables, are sometimes 
filled with odoriferous products more or less resiniBed. 
It is also explained why in those countries the vege- 
tation is thorny : the vegetation in those countries 
has too much light and too little water. — Eugene Mes- 
nard, in Comptes Rendus. 



MARKS' ADJUSTABLE SAW GUIDE. 

saw, for which a patent has been granted to Mr. 
Alphonso Marks, of McComb, Ohio. It consists of 
a stout pocket or holder, which is flat on its under 
surface, and is provided with slotted holes whereby it 
may be bolted down upon the frame of the circular 
saw. It is provided with two transverse circular open- 
ings, in which the shank portions of the guide jaws 
are adjustably held. These shanks are hollow and 
receive two adjusting screws, which are threaded in 
the ends of the shanks, and are held by means of 
fixed and loose collars and nuts in a suitable cross- 
head. This crosshead is provided with a hollow circu- 
lar portion which is adjustably held in a transverse 
opening located in the pocket or holder and between 
the shanks of the guide jaws. The crosshead is ad 
justed relatively to the pocket by means of a screw. 
By this arrangement either of the jaws may be ad- 
justed by means of its own screw, to suit the thick- 
ness of the saw, or both jaws may be simultaneously 
adjusted by means of the center screw actuating the 
crosshead. The two jaws are prevented from rotation 
by means of projecting arms or lugs, which bear upon 
the flat base of the holder or pocket. The outer jaw 
is L shaped, and it is provided at its outer end with a 
square opening which receives a wooden plug, a sim- 
ilar plug being provided in the opposite jaw, the ends 
of said plugs being brought up to the saw and serv- 
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A DESTROYING VACUUM. 

BT JOHN C. BARROWS, M.A., OF ST. LOUIS, MO. 

A storm, unprecedented in its destructive and 
cfeadly results, which swept through the cities of St. 
Louis and East St. Louis between 5 and 6 P. M. on 
May 27, furnished abundant material for th news 
gatherers who hastened there to thenumberof several 
hundred. Both the amateur and professional pho- 
tographer have been busy about the scenes of great- 
est havoc. Few, if any, however, have yet begun to 
study the devastated districts to ascertain and analyze 
the meteorological phenomena of what most of them 
have heralded to the world as "a regular Western 
cyclone," and others, including the local signal service 
officer, as " a straight blow of wind." 

Does the storm's work fit either theory 1 The re- 
sults are in many respects unusual, and I believe 
without recorded precedent. There are abundant 
indications that over an area half a mile wide and 
two miles long the destruction was not primarily and 
chiefly due to the force of a gale or hurricane. Nor 
does the fact that during the space of a few moments 
the direction of the wind changed to several and al- 
most opposite points, as is testified to both by numer- 
ous eyewitnesses and by many unmistakable results 
thereof, appear to explain the most serious class of 
damage wrought to buildings. 

I shall not attempt to give a new and scientific ex- 
planation of the meteorological phenomenon which 
appears to have visited the area from a block 

west of Jeffer- 
son Avenue 
east to Main 
Street, and 
about a mile 
wide, but for 
lack of an ex- 
isting term, 
and for the 
purpose of this 
brief paper, 
will call it a 
vacuum storm. 
To indicate 
that the con- 
( lusion that 
th is in some 
features was 
not an ordi- 
nary cyclone, 
and that it 
Was not "a 
straight blow " 
that was 
reached by 
the orthodox 
Baconian me- 
thod, and that 
the observa- 
tions were not 
made to fit a 
previously con- 
ceived theory, 
it may be well 
to state that 
the first ob- 
ject to attract 
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the attention of the writer as unusual was a small 
two story brick house, the four walls of which were 
piled outside of and on their four respective sides of 
the foundation, the light inside partitions still stand- 
ing in place, the floors being in fairly good condition 
and most of the contents of the rooms intact. The 
roof, a flat one, had been shifted to one side a foot or 
two, but still covered what 
was left of the house. The 
natural questiou was, In 
what manner, and how 
could force be so applied 
as to blow out the four 
outside walls of a house, 
lift the roof a little and 
then drop it back again, 
and scarcely disturb the 
contents of the house, even 
the silk lamp shade? The 
only answer seemed to .be, 
the force was exerted from 
inside. 

It then for the first time 
struck me as strange that 
most of the broken glass 
and even the window 
frames for blocks around 
were blown out and lying 
on the sidewalks or in the 
side yards. 

A few hundred feet west 
stood a house with peaked 
roof and side walls in place, 
but with the gable end of 

the front wall thrown out, from the ceiling of the second 
storv to point of roof, revealing a formerly tight attic. 
What had exploded in that attic to blow out that brick 
wall ? The windows in lower stories were mostly 
broken and the glass lying on the outside. Near by 
was another similar house with gable end of wall in- 
tact, but with part of the roof off. Thinking these re- 
sults might be due to my being in the center of the 
path of a twister, where a partial vacuum is always 
created, I went three blocks to one side at right angles 
to the path of the storm. It was still much the same, 
the force which had wrecked the buildings seemed to 
have come from within. A five story massive brick 
buildiner, used as a trunk factory, had almost its entire 
south wall piled on the ground beside it, exposing the 



floors and roof untouched ; and, stranger than all, piles 
of light empty trunks stood on several floors near the 
missing wall. Only seven had fallen out, the proprie- 
tor said, and they fell just outside and did not blow 
away. Pressure from within had evidently forced out 
this enormous wall, but once that pressure was re- 
lieved, the lightest objects were left undisturbed. If 




DESTRUCTION CAUSED BY LATERAL FORCE OF WIND. 

it had been thrown out by wind entering windows 
from opposite side of building, the piles of trunks 
would all have been blowu out. 

Four or five blocks west, board sheds were standing 
untouched in a marble yard, while a little further 
southwest, on Jefferson Avenue near Chouteau Ave- 
nue, was a strong brick building used for a furniture 
storage warehouse whose walls from floor of second 
story up were all blown out and the roof gone. Here 
again were piles of light articles — even feather beds 
left entirely exposed, yet not blown away. Was it 
true, then, the more openings a building had, the less 
likely it was to have 
been destroyed ? Ob- 
servation with this 



question in mind showed that such was the casei 
except outside the area before described ; there the 
opposite was true and the damage seemed to have 
been due to lateral pressure of a gale, the greater 
damage wrought by wind blowing from each side to- 
ward the before mentioned strip, which for conve- 
nience we will term the vacuum territory. 

It appears that many 
roofs were lifted and many 
windows, or, in their ab- 
sence, walls, forced out- 
ward by pressure from 
within suddenly exerted. 
Several houses were ob- 
served in which the lath 
and plaster on ceilings of 
upper floor were torn off 
in patches, there being no 
floor to attic, and roofs 
and walls in place and un- 
broken. Was this done by 
the pent-up air of attic 
forcing an escape ? In the 
vacuum territory roofs 
without eaves or overhang 
seem to have fared no bet- 
ter than those which 
offered such a hold to the 
wind. In this district there 
are apparently about as 
many east walls down as 
west walls and as many 
north as south. Some walls 
fell in and not out, but 
many of these were forced in by other walls falling 
against them, others by trees or telegraph poles falling 
upon them. Some were blown in, it is true, but inquiry 
of occupants disclosed the fact that in some cases these 
walls were blown in after the roof had been lifted off 
and its lateral support removed, or after an adjoining 
wall had gone out, which, being at right angles, had 
formerly braced it. A wall left unsupported in this 
way would naturally fall an easy victim to the terri- 
bly severe winds which continued for some minutes. 
Roofs, too, dragged the upper part of some walls to- 
ward the inside of houses. But such cases are clearly 




RAILWAY POWER HOUSE AFTER THE STORM. 







DESTRUCTION OF GAS TANK AT FOURTEENTH AND GRATIOT STREETS. 





HOUSE SHOWING BOTH WALLS BLOWN OUT UPON APPROACH OF THE 

VACUUM AREA. 



FRONT WALLS FORCED OUT BY VACUUM WITHOUT. LAMP LEFT STANDING 
ON TABLE ON SECOND FLOOR. 



CURIOUS EFFECTS OF THE ST. LOUIS STORM- photographs BY B. A. robinson. 
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tne exception, not the rule ; and, as before stated, the 
first in point of time, the primary and most potent 
energy responsible for the wonderful destruction of 
buildings in this district, would seem to have been 
exerted from within outward. 

Several newspaper writers have claimed that the 
twisted trunks of trees in Lafayette Park prove the 
storm to have been an ordinary cyclone. That there 
were powerful whirlwinds formed and great numbers 
of them there is no doubt, but no one who has seen 
the path of a twister through a forest will liken it to 
the chaotic condition of the park trees. The axis of a 
cyclone leaves a narrow and clearly denned trail, 
which is entirely wanting as regards this storm. 

Is it not possible that the atmospheric pressure over 
an area about a half a mile in circumference and 
rapidly moving eastward was reduced so largely and 
so suddenly as to account for it. A reduction of one 
and a half pounds of atmospheric pressure out of the 
fifteen pounds to the square inch, if effected instantly, 
would afford a bursting 
pressure of two hundred 
and sixteen pounds to the 
square foot of internal 
surface of a roof or wall, 
provided the inclosed air 
could not escape. Baro- 
meters have recorded such 
changes in the immediate 
vicinity of great storms 
within a very short space 
of time. May the change 
not have been almost 
instantaneous in this 
case ? 

The superintendent of 
the gas works, located on 
Gratiot Street in the path 
of the vacuum, when asked 
to describe what he saw, 
said that he first noticed 
the great circular tank 
"jump up a little way, 
then bob up and down a 
little," then the wind 
struck it, tore apart the 
great iron girders forming 
the crown which held to- 
gether the great boiler iron 
posts surrounding the 
tank. These posts fell out- 
ward and lay surrounding 
the tank much like the 
spokes radiating from the 
hub of a wheel. As a gas 
tank is an inverted cup 
partially filled with gas 
and floating rim down in 
a huge cistern of water, it 
of course rises and falls 
with changes of atmo- 
spheric pressure, like the 
mercury in a barometer. 
That the superintendent 
saw it " bob up" suddenly 
I can account for in no 
other way than that the 
atmosphere was greatly 
and suddenly rarefied, and 
had the lower edges of the 
tank been fastened down, 
instead of being free to 
instantly rise through the 
water, the tank would 
have burst, just as many 
strong buildings did. 

It would be interesting 
to note the condition of a 
self-registering barometer 
in this vacuum area — if 
such area there really was 
— but I have been able to 
find none. The locai office 
of the weather bureau 
is a mile to the north. 

The destruction wrought in what has been termed 
the vacuum territory can be accounted for upon the 
theory that atmospheric pressure was here suddenly 
and violently reduced. The natural laws of pneuma- 
tics explain the details. But how could such a large 
partial void be created ? Was there a huge whirlwind 
at work in the upper strata of the atmosphere which 
did not, as in the case of previous cyclones, extend 
downward to the earth ? Or are we to look for its 
cause in the unprecedented splitting asunder and sub- 
sequent reuniting of a hurricane? 

The path of the storm was widest at the place where 
the apparent results of a vacuum are noticeable. East 
of'these the path narrows and the direct force of the 
wind in the direction of the storm's movement was 
vastly intensified, appearing to have reached its great- 
est fury about the time it struck East St. Louis. On 
the east approach of the Eads bridge a pine board 



was driven through a three-eighths inch iron plate 
and left sticking there, while equally incredible evi- 
dences of the terrific force of the wind in this locality 
are to be seen on every hand, 

If this storm is without precedent let, us hope it may 
remain without parallel. The possibilities for destruc- 
tion of whole cities by sudden decrease of atmospheric 
pressure are too appalling to contemplate. 



A FLORIDA TREE PALM. 
The Oreodoxa regia, or royal palm, is common in 
Cuba and extends into southern Florida. Our illus- 
tration, for which we are indebted to Garden and For- 
est, represents a young tree of this species near the 
shores of Bay Biscayne, from a photograph of Mr. 
James M. Codman, of Brookline, Mass. These trees, 
according to Prof. Sargent, are often one hundred 
feet high, with a trunk largest near the middle, but 
otherwise generally resembling the nalms of our south- 
eastern States, and being equally graceful and beau- 




THE ROYAL PALM (OREODOXA REGIA) OF CUBA AND SOUTHERN FLORIDA. 



tiful. The tree is said to be "the most bep.utiful of 
the palms of the United States.''' It is of an exclu- 
sively tropical species, its growth being confined to 
the shores and keys of the extreme southern part of 
Florida. 

The Oreodoxa, according to Prof. Sargent, is an 
American genus of about four species. Three are 
lofty trees, the loftiest, perhaps, of all the American 
palinp, and true princes of the vegetable kingdom, 
while the fourth is a humble inhabitant of the high 
slopes of the Andes of Ecuador, only remarkable as 
one of the most alpine of all palms. The largest spe- 
cies, Oreodoxa oleracea, the cabbage palm of the An- 
tilles, sends up a slender trunk nearly two hundred 
feet in height, surmounted by a long, green, polished 
cylinder of petiole sheaths and a crown of long, arch- 
ing, graceful, pinnate leaves frequently twenty feet 
long and six feet wide. Its tall, pale stem and beauti- 



ful head make this palm a favorite in gardens, and it 
is planted in all tropical countries and often in long 
and stately avenues, as in the Botanic Garden of Rio 
de Janeiro, which owes its fame to its palm avenue. 
Economically, Oreodoxa oleracea is one of the most 
useful of the American palms. The bud of young 
leaves, like that of the palmetto, is eaten as a vegetable; 
the sheathing bases of the leaf stalks, which are eight 
or ten feet long, are used by the negroes as cradles, 
and are split into surgeons' splints ; from the inner 
coat of these sheaths vellumlike paper is made, and 
mats are manufactured from their fibers. A kind of 
sago is obtained from the pith of the stem and oil is 
pressed from the seeds. The long stems are split lon- 
gitudinally and, freed of the spongy interior, are used 
as gutters, while from the hard rindlike exterior rim 
beautiful canes and many small objects are made. 

Another genus, Pseudophcenix, is monotypic and 
confined to two of the southern keys. It is a small 
and not particularly handsome tree, with long, arch- 
ing, pinnate leaves and 
large orange scarlet, usu- 
ally three lobed, fruits. 
The flowers of this species, 
of which there are proba- 
bly" not more than two or 
three hundred individuals 
in existence, unless it 
grows elsewhere than in 
Florida, are still unknown. 
The last of our genera, 
Thrinax, is exclusively 
West Indian and Flori- 
dian, with a few species of 
small trees and shrubs dis- 
tinguished by large, hand- 
some fan -shaped leaves 
often silvery white on the 
lower surface, minute 
flowers, with calyx and 
corolla confluent into a 
short cup, and small fleshy 
or dry fruits. The Florida 
species are not well known, 
and there are probably 
four arborescent species on 
the keys, although at 
present no other North 
American trees are so little 
known as this group of 
palms. 

■»» ♦ »•» 

The observations of such 
a keen observer as Mr. 
Gladstone are always in- 
teresting. An item con- 
nected with vegetable 
physiology has been 
recently published in a 
letter by Mr. Gladstone to 
a correspondent who called 
his attention to the fact 
that plants derive most of 
their nutriment from the 
atmosphere. Mr. Glad- 
stone, in the course of his 
remarks, wrote: "Within 
a hundred yards of my 
window stood a great 
beech, now, alas! victim 
of the gales. Some thirty 
years ago, an arm, 7 feet 
or 8 feet from the ground, 
and about 60 feet long to 
the end of the twigs, was 
nearly torn from the 
branch. I always reck- 
oned that not less than 
four-fifths of the area 
which on a clean sawing 
would have been found to 
unite it to the tree were 
torn off ; it held on by the 
remaining one-fifth ; but 
nearly the whole weight of 
the arm was borne by the ground, on which there lay 
12 feet or 15 feet of it, after some stumpy props had 
disappeared. It never took any sort of root, and the 
bark remained entire below as well as above. Under 
these circumstances the leaf came regularly all along 
the arm for at least twenty-five years, so well that it 
was not possible to distinguish between it and the 
tree. I used to look out for signs of failure, but could 
discern none, and the process might have continued 
to all appearances without change for a long time." 



Reduction of Cost ot Copies of Patents. 

By a recent act of Congress the Commissioner of Pat- 
ents is authorized to furnish inventors, solicitors and 
others with printed copies of patents at a reduced cost. 
After July first next, where the number and date of a 
patent are given, this office will supply printed copies 
of patents at cost of ten cents each. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical, 

Construction of Dry Docks. — Ed- 
ward S. Walsh, New York City. The invention relates 
to an improvement in the construction of dry docks and 
like structures, and the object of the invention is to pro- 
vide a means whereby the excavating machinery or ap- 
paratus may be much more expeditiously and conveni- 
ently handled during the progress of the work than here- 
tofore, and consequently lessening the expense and labor 
in creating such structures. This invention consists in a 
method of constructing dry docks and similar excava- 
tions by the employment of machines necessary for the 
work and capable of floating, so that the work shall con- 
sist, first, in dry excavation, next supplying water to the 
excavation for the purpose of floating the said machinery, 
and, finally, erecting a partition at one end of the exca- 
vation when completed. 

Dumping Wagon.— Thomas Hill, Jer- 
sey City, N. J. The invention relates to dumping wag- 
ons and cartB, having longitudinally moving or rolling 
bodies upon the truck portions of the frame. The de- 
vice is simple and durable in construction and cheap to 
manufacture. The invention consists principally of a 
wagon body provided at its under side with eyes forming 
tl.e fulcrum for the body to tilt the latter on the lower 
end of the rail or running surface of the side bars of the 
frame. 

Wheel. — Samuel Carnes, Vienna, Ga. 

This Invention consists of the combination with the hub 
having annular flanges provided with peripheral spoke 
sockets, and the tire and felly of the clips having pins en- 
tering recesses in the felly and having pins and concen- 
tric recesses on their opposite sides, and the spokes en- 
tering the hub recesses and there provided with nuts for 
adjusting them outwardly into engagement with the clip 
pins and recesses. 

Ice Velocipede.— James Edward Lea- 

han, Boston, Mass. This invention relates to certain im- 
provements in that class of devices commonly termed 
"ice velocipedes," constructed on the principle of a bi- 
cycle and adapted to be propelled over ice or snow, and 
the object of this improvement is to provide a device of 
this character of a simple and inexpensive construction 
which shall be light and strong and provided with means 
whereby, when the device is used for coasting, the least 
possible resistance will be offered to its passage over the 
ice. The invention consists in an ice velocipede having 
a frame provided with skates or runners, and also pro- 
vided with a driving wheel adapted to be operated by 
the feet of the rider, one of the skates or runners being 
vertically movable, so as to be adapted to be raised or 
lowered to take the weight of the machine and rider off 
the driving wheel or to raise said wheel entirely out of 
operative position. 

Windmill. — Olef E. Peterson and 

George L. Curtis, Logan, Utah. This invention is an im- 
provement in the class of windmills having a variable 
crank, that is to say, a crank which is slidable longitu- 
dinally, such movement or adjustment being regulated 
by the force of the wind on the wheel, so that the work 
done is automatically graduated to correspond with the 
power applied. In brief, the invention consists in a wind- 
mill of the.class specified and in the combination with the 
casing or rotatable support of the slidable journal box, 
the wind wheel and its shaft, which is rotatable in and 
movable longitudinally with such journal box, a crank 
keyed on the inner end of said shaft, and the pump rod 
lever which is slidable in its fulcrum and has a universal 
joint connection with said crank, and means for holding 
the wheel against the pressure of the wind. 

Dumping Wagon.— Charles E. Plum- 

mer, Winchendon, Mass. The invention relates to dump- 
ing wagons, and the object of the invention is to so con- 
struct a dumping wagon that while the body of the wagon 
is fulcrumed over the rear axle, a portion of the load will 
be carried by the forward axle in a four-wheeled vehicle. 
Another object of the invention is to so hang and mount 
the body of the vehicle on the running gear thereof that, 
no matter how heavy the load may be in the body, the 
body may be carried from carrying to dumping posi- 
tion by the action of the team, thereby -dispensing 
with the Tservices of an attendant or attendants in 
the dumping operation. Another object of the in- 
vention is to so mount the body of the wagon on 
the running gear that, when the body is dumped, 
the entire vehicle may be drawn forward and 
the body carried away from the load. In brief, the 
improvement consists of the combination with an axle, 
a reach attached to the axle, and a body mounted to slide 
over the said axle, of a push bar provided with portions 
for engaging the body and having sliding and guided 
movement in the reach, and locking devices adapted to 
secure the body to the push bar and reach. 

Axle Box.— William Walker, May- 
field, Pa. The object of the invention is to so construct 
the box as to prevent water and dirt from gaining access 
to the oil holder, thereby preventing a waste of oil, since 
in many mines, where coal is loaded out of water, the 
water and dirt run into the boxes usually employed and 
force the oil out from the holder. Another object of the 
invention is to construct the axle box in such manner 
that no packing will be required, and so that it will not 
be necessary to remove any bolts or nuts when changing 
a bent axle or a broken or worn out wheel, since the box 
is made in slidably connected sections. In brief, the in- 
vention consists of a body section, provided with an 
axle seat, an oil holder partially embracing the axle and 
having slidable connection with the said body, lugs pro- 
jecting from the slide of the oil holder, and stops carried 
by the body and adapted to be engaged by the said lugs 
and limit the movement of the oil holder in one direc- 
tion, whereby the said oil holder will not be separated 
from the body, and yet may be filled or cleaned. 



lie, and which has a series of electro-magnets arranged in 
such a manner as to create a magnetic field in which a 
patient may lie and thus receive the benefit of the elec- 
tromagnetism without danger of objectionable shock, 
even though the patient have very delicate sensibilities. 
A further object of the invention is to produce an appa- 
ratus of this kind which is constructed in such a way 
that the lines of force may be varied at will, so that the 
electromagnetic influence may be made to exert itself on 
any part of the patient's body, causing the currents to 
travel in different directions when desired. It consists of 
a support for a body and electro-magnets distributed be- 
neath the surface of the support, so as to create a mag- 
netic field. 



Agricultural. 

Band Cutter and Feeder.— William 

McCaleb, Bluff, Ills. This invention is an improvement 
in that class of band cutters and feeders in which the 
portion of the apparatus constituting the sheaf or bundle 
carrier is adapted to be turned up or detached, so that it 
may be supported on the body or main portion of the 
frame while the machine is stored or being transported. 
The feature of novelty is the construction and combina- 
tion of parts whereby the bundle carrier is adapted to be 
detached and swung over and held in place on the main 
portion of the frame. 

Lawn Mower. —Alexander J. Blun- 

tach, Olivia, Minn. The invention relates toan improve- 
ment in lawn mowers, and the object of it is to so construct 
a lawn mower that a reciprocating knife forming a por- 
tion of the cutting mechanism may be operated by the 
manipulation of the handles of the machine, and further- 
more, to provide a balance wheel rotated by a reciprocat- 
ing movement of the handles, the momentum of which 
balance wheel will be utilized to make uniform and regu- 
lar the propelling powerfor the aforesaid knife., In brief, 
the invention consists in a lawn mower of the combina- 
tion with a frame, of a fixed and a reciprocating knife, 
handles pivoted to the said, frame, and capable of move- 
ment to and from each other, a crank shaft the crank 
arms of which are connected to the handles, a balance 
wheel driven by the crank shaft, gearing driven from the 
crank shaft, and a connection between the said gearing 
and the reciprocating knife. 

Corn Husking Attachment for 

Feed Cutters.— George Arthur Stevens, Ringwood, 
111. The object of the invention is to provide a machine 
in which the cornstalks may be cut into suitable lengths 
for feed simultaneously with the effecting of the husk- 
ing of the ears of corn, and to so construct the husking 
mechanism that but few of the kernels of corn will be 
separated from the cob, and whereby, further, should 
any of the kernels of corn become detached during the 
process of husking, said kernels will be caught and car- 
ried to a conveyor together with the husks of corn, thus 
preventing the loose or shelled corn from being fed to 
the stock together with the cut feed, since it is more de- 
sirable to feed the kernels of corn in a pulverized con- 
dition. In -brief, the [invention consists in a husking 
machine, of the combination with a substantially smooth 
roller and of an adjacent roller having flattened peripheral 
surfaces, and blades longitudinally located upon the said 
flattened surfaces, the cutting edges of the blades in the 
revolution of the rollers being made to face the substan- 
tially smooth roller. 



Electrical. 

Magnetic Medical Apparatus.— Au- 
gustus b. Slater and Nils A. Renstrom, Omaha, Neb. The 
invention relates to improvements in magnetic medJcal 
apparatus, and the object of the invention is to produce 
an apparatus which may be made in the form of a couch, 
sofa, chair, or other article on which a person may sit or 



Miscellaneous. 

Folding Stand.— William E. Baxter, 

of Frankfort, Ky. The invention is an improvement in 
folding stands, and especially in stands for use in and 
forming parts of camping kits, which may be employed 
efficiently for supporting a coffee pot, boiler, or cooking 
utensils on a fire when in use, and when not in use can 
be folded compactly for a storage. In brief, the inven 
tion consists of a folding stand comprising the open 
frame top, the legs pivoted near their upper ends to said 
top and foldable into the plane of said top or down to 
form legs and stopped in both adjustments by abutment 
with the top frame. 

Cooking Apparatus. — William E. 

Baxter, Frankfurt, Ky. The invention is in the nature 
of a cooking apparatus for campers, for house use, and 
for wood, charcoal, gas, oil, etc., wherein are provided 
an oven and a stove, the stove being formed in detach- 
able sections, and such sections being adapted when 
separated to be stored within the oven, the oven being 
also adapted to contain pans, dishes, etc., sufficient to 
constitute a limited camp kit, the whole being adapted 
for compact storage, adapting the improvement for 
pleasure or army camp purposes.' In brief, the invention 
consists of the combination with the oven having an 
outer casing provided at its open end with inwardly 
projecting lugs, and the inner casing or shell fitted remov- 
ably in the outer casing and having at its free end a 
flange overlapping the open end of the outer casing and 
having notches or openings for the lugs of the outer 
shell, the door hinged to the inner shell and the bolt 
pivoted to said door and turning into engagement with 
the lugs whereby to hold the door closed, and the inner 
shell within the outer one. 

Clothes Pin. — Irvin Y. Barinerer, 

Perkasie, Pa. The invention relates to that class of 
clothes pins which are adapted to remain permanently 
on the clothes line ; and it has for its object to construct 
a pin of the character indicated, so that its members will 
exert a uniform pressure throughout their length. A 
further object of the invention is to provide such a pin 
with means for facilitating putting it on the line and re- 
moving it therefrom. A still further object of the inven- 
tion is to provide the pin with an additional means for 
clamping the clothes pin. The invention consists of a 
clothes pin, comprising a twin shank, the .members of 
which are a less distance apart than the diameter of the 
clothes line, and an open or split loop at one end of the 
shank, one member of the loop being bent over the end 
of the other member and then down approximately 
parallel therewith, forming overlapping members between 
which £ line can be passed into the loop. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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The charge for Insertion under this head is One Dollar a I ine 
for each insertion ; about eight words to a line. Adver- 
tisemenis must be received at publication office as early as 
Thv/rsdav morning 10 appear in the fo'dowing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 

*' L\ S." metal polish. Indianapolis. Samples free. 

Mariner & Hoskins. Assayers, 81 Clark St., Chicago. 

W. Hoskins &Co., Assay Furnaces, 81ClarkSt.,Coicago. 

Presses & Dies. Ferracut.fl Mach. Co., Bridgeton.N. J. 

Handle & Spoke Mchy. Ober Lathe Co, .Chagrin Falls.O. 

Screw machines, milling macmnea, and drill presses. 
The Garvin Macb. Co.. [>aicht and Canal Sts.. New York. 

The celebrated " Hornsby-Abroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Footof East 138th Street, New i?ork. 

The best boob for electricians and beginners in elec- 
tricity is " Experimental Science,'' by Geo. M. Hopkins. 
By mail. $4 , Munn & Co.. publishers, 361 Broadway, N. Y. 

Stay with your job, and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting's Olive Colony, Byrne Building, Los Angeles, 
Cai. 

More profitable than your business. Investigate Ran- 
som e's Concrete Construction. Easily learned. T iberal 
terms for exclusive rights. Ransome & Smith Co., 758 
Monadnock Block, Chicago. 

For Sale.— Two valuable patents Nos. 559,718 and 559,717 
on sailing and marine vessels. See illustrated article 
in Scientific American of May 30, 1896, page 341. For 
terms and further particulars address W. J. Martinez, 
115 Magazine Street, New Orleans, La. 

|^"Send for new and complete catalogue or Scientific 
and other Books for sale by Munn & Co.. 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Add rents must accompany all letters 

or no attention will be paid thereto. This is for our 

information and not for publication. 
Rclfi-cm-eft to former articles or answers should 

give date of paper and page or number of question. 
Inquiries* not answered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
It 11 vers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Willi en I nl iiriniition on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scienli fie A mcriran Nil implements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price, 
ffli ne rals sent for examination should be distinctly 

marked or labeled. 



(6882) L. S. writes: 1. I wish to make 

an induction coil capable of throwing a ten inch spark. 
Please give length and' diameter of secondary coil ; 
size of wire for primary and number of layers ; size of 
wire for secondary and number of pounds. What kind 
of current passes through condenser— static or otherwise ? 
Explain how condenser increases length of secondary 
spark. Why is primary generally made considerably 
longer than secondary ? A. Our Supplement, No. 160, 
describes a coil capable of giving a 1)^ inch spark. A 
coil of double the linear dimensions of this one, if properly 
constructed, should give a ten inch spark. Such coils 
are hard to make and should not be attempted by the 
amateur. Wind the secondary in six or more sections. 
There is no such thing as a static current; the condenser 
becomes charged ("statically " may be applied, but adds 
nothing to the meaning), and at once discharges^over com- 
ing the prolongation of action due to the extra current, 
demagnetizing coil and causing more of the energy to go 
into the spark discharge. The primary is much shorter, 
as regards feet of wire in it, than is the secondary. If 
the number of turns in the secondary is divided by the 
number in the primary and the voltage of the primary 
circuit is multiplied by the quotient, the result gives the 
approximate voltage of the secondary circuit. The ap- 
proximation is apt to be far from close, however. 

(6883) W. J. S. writes : Will you kindly 

tell me how I can make the cells of battery to use to light 
a one or two candle power electric lamp for a bicycle 
headlight? A. A small bicarbonate plunge battery is pro- 
bably as good for your purposes as any. Use very per- 
fectly amalgamated zincs and have it so that they can be 
withdrawn from the solution when not in use. The car- 
bons you may have very thin, to save room. You will 
need three couples for one candle power. 

(6884) F. M. asks where to procure a 

description of all the different automatic circuit breakers 
that are now on the market. Also, please tell me what is 
the best practical insulator, that is, will stand the greatest 
amountof heat- A. You will have to apply to the differ- 
ent dealers in electrical supplies for such information. 
Porcelain represents about the best insulator under the 
limitations of your query. 

(6885) E. J. M. asks : 1. What is meant 

by saying that galvanic batteries are connected in series 
and in parallel, and what are these different modes of 
connection used for ? A. The Scientific American, 
vol. 61, No. 15, and our Supplement, No. 792, describe 
different ways of connecting battery cells 2. What is 
an earth battery ? A. Our Supplement, No. 157, among 
other batteries, describes this. It is of little value. 3. 
In the Scientific American of August 9, 1879, page 91, 
communication (10) H. W. F., describes a cheap battery. 
Does this battery soon polarize ? What is it used for ? 
A. The battery is for closed circuit work. It will polar- 
ize rather early, owing to small quantity of solution. 
4. ITave you a number of the Scientific American 
Supplement describing the making of the different 
kinds of galvanic batteries ? If so, will you please send it 
to me ? A. We refer you to our Supplement, Nos. 157, 
158, 159, and 792, for illustrations and descriptions of nu- 
merous forma of batteries. 



TO INVENTORS. 

An experience of nearly tlfty years, and the preparation 
of more than one hundred thousand applications for oa- 
tenLs at borne and abroad, enable us to understand t be 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of natents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 861 Broad- 
way. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

June 16, 1896, 

AND BACH BEARING THAT DATE, 

[See note at end of list about copies of these patents. , 



Air compressing apparatus, hydraul ic, G. E. War- 
ing, J r 

Anti-train robbery apparatus, Matthews & Sher- 
burne 

Ash can, A. Fischer 

Axle, vehicle, F. G. Davis 

Bale band fastener, P. K. Dederick 

Bale tie making machine, wire, P. K. Dederick..., 

Beam, structural, J. H. Edwards 

Bearing, roller, P. Dansereau 

Bed, folding, L. A. Auerbach 

Belt, electrogalvanic A. Dow 

Belt fastener, C. E. Nellis 

Bicycle canopy. G. C. Ormerod 

B'cycle crown forging, L. B. Gaylor 

Bicycle saddle post, H. Serrell 

Bicycle support, S. A. Brown 

Bicycle trainer, H. S. Robinson 

Binder or file, temporary, A. Weller 

Blind roller support, Venetian, C. L. Miller 

Block system, automatic, J. Shoecraft 

Boiler, L. Saunders 

Boiler furnace, steam, J. S. D. Shanks 

Boiler safety check, F. Albin 

Boiler stay. Preston & Holden 

Bolt cutter, C. Hagelstein 

Boob cover, C. L'Enfant 

Bootjack, U. H. Ulferts 

Bottle cap stopper, M. Riley 

Bottle carrier, K A. Wit temann 

Bottle moulding machine, A. S. Reeves 

Bottle, mucilage. ('. R. Haner 

Bottle stopper, K. Hutter 

Bottle stopper, J. C. Weitzel 

Bottles, stoppering, W. Brooke 

Box fastener, T. H. Macdonald 

Bracket, E. Lenney 

Brake shoe, W. S. Dehart 

Brake shoe. W. W. Wbitcomb 

Bridge, H. F.Mitchell 

Brusb, floor polishing, W. C. & J. J. Koetzner 

Brush, tooth, L. W. Jones 

Bumping post, M. Haley 

Burglar alarm, G. H. Reichold 

Burglar al arm, electric, H. Rohrdantz 

Button, co liar, cuff and stud. O. VV. Young 

Camera, photographic, J. Cole 

Car, combined sleeping and parlor, Reese & Willis 

662,241, 

Car controller, electric, E. A. Sperry 

Car coupling, Poteet & Fitzgerald 

Car coupl ing. L. E. Redden 

Car fender, R. F. Preusser 

Car fender and brake, E. F. Dieterichs 

Car fender, automatic. Cogniasse & Shultz 

Car, railway, F. W. Dunton 562,218, 

Car. railway, M. B. Scbaffer 

Car, railway, H. H. Sessions 

Car windows, portable dust deflector for, C. H. 
Adams 

Cars, ticket holder for railway, H. Cushman 

662,120, 

Card shooter. C. H. Judson 

Carding machines, sliver dividing device for. A. 
Bonos 

Carpenter's gage, E. F. Culbertson . 

Carpet stretcher, W. T. Reaser 

Carriage, J. N. Leitch 

Cart, combination, H. H. Sieb 

Carts, draught frame for two wheeled, Clapp & 
Bailey 

Checkrow line distributer, C E. White 

Christmas tree candle holder, C. Reinhardt 

Churn, W. L. Haley 

Churn, H. r* Holt 

Cigarette cutting machine, D. J. Campbell 

Cigarette making machine. A. Bruandet — , — ,. 

Citbern, keyed, L. K. Dathan 

Clothes drier. Bisel & Hancock 

Clutch, friction. G. A. Armington 

Coin controlled machine. J. B. Carr 

Coloring fabrics, composition of matter for, M. 
A.Stevens 

Compound pipe, G. W. Harrington 

Compound pipe, E. C. Storrow 

Condenser and lint cotton conveyer, storage, W. 
A. Patterson 

Conveying apparatus, J. G. Delaney 

Corn shock loading apparatus, G. D. Foster 

Corn shock press, portable, G. D. Foster 

Cotton gin, saw. J. W Cooper . 

Cotton press, T. J. Griffin 

Counting or adding machine, J. J. McGinty 

Crate, folding poultry, D. P. itosenberger 

Crib, portable suspended, W. D. Ranney 

Crutcb, F. A. Lund. . . 

Curtain o r shade flxt ure. O. H. P. G. Spencer 

Curtain hanger, adjustable. J. M. Murdock 

Cutting helically coiled shavings or strips, ma- 
chine for, C. W. Boman 

Display rack, D. C. Martin 

Display rack. C. L. Willits 

Display stand, F. L. Carr, Jr 

Distilling apparatus, water, M. L. Sargent 

Door, sliding, J. A. McElroy 

Drawi ng press, P. K. Hoi mgren 

Dredging apparatus, G. D. Miller 

Drier. See Clothes drier. 

Drill. See Traveling swing drill. 

Drink mixer, J. L. Nelson 

Drying furnace, W. P. Taggart 

Ductile articles, mechanism for ornamenting, S. 
H. Leavenworth 

Dye, dark green. Schmid & J edlicka 

Easel. W. E. & J. Marhoff 

. Electric brake, emergency, B. F. Card 

I Electric conductors, testing joint for, B, L. To- 
quet 

Electric distributing system, R. R. Bowker 

Electric machine and motor, dynamo, Germann 
& Downing 

Electric motor controller, E. A. Bryant 

Electric switch, J. F. McElroy 

Electric switcX automatic. Barstow& Lindsay... 

Electrical energy indicator, T. Duncun 

Electrolytic diaphragm, M. Kilianiet al 

Elevators, automatic power controller for, J. H . 
Laing 

Engine, F. V,. Rinsche 

Engine. See Gas engine. Rotary engine. 

Engine clutching mechanism, rotary, W. E. Prall, 
Jr 

Engine controlling mechanism, W. H. Knight — 

Envelopes or wrappers for newspapers, etc., 
opener for, F. E. M unn 

Ether, obtaining. Otto & Verley 

Fabri c f or tu bular articles, J . Lyall. 

Faucet, Fowler & Fettic 

Feeder regulator, Bramwell, Feather & Clark..... 

Fence, metallic, Wolcott & Beaman 

Fence, portable sectional, T. Stillaway 

Fence post, C. H. Van Wagoner 

Fence support, wire, M. Neil 

Fence, wire, C. Lane 

Fence, wire, W. P. Randall 

Fence wiring tool, J. B. Cleaveland 

Fence, machine for weaving cross wires in wire, 
H.Carter 

Fencing, loom for weaving wire, W. N Parrish. . . 

Fiber, composition for treating, C. Efros , 

File case or cabinet, W. J. Boniface 

File wrapper for holding bills, papers, etc, J . S. 
Dearborn 

Filter, water, J. H. Pierce 

Fire alarm, pneumatic, A. Goldstein 

Fire alarm signal box. J. J. Ruddick 

Firearm, breechloading, M. V. Dengo 

Fire extinguisher nozzle. J. G. Hagmann 

Fireproof floor, H. & W. Geraerdts 

Fishing rod holder, automatically actuated, O. 
Platta 

Fodder bundler. J. O. Johnson 

Frame. See Separable frame. 

Furnace. See Boiler furnace. Drying furnace. 
Roasting furnace. 



662.052 

562.008 
562,176 
662.367 
662,122 
562,123 
562,175 
561,971 
562,269 
561.975 
562,149 
562,091 
561,987 
562,203 
562,278 
562.198 
562.054 
662,233 
662,253 
662,199 
',. ', 2 
562,267 
562,025 
562,181 
562.228 
662,050 
562,243 
562,058 
562,154 
562,134 
562.225 
562,327 
562.065 
562.137 
562.229 
561.912 
562,346 
662,191 
562.362 
561,995 
562.297 
562.197 
502,326 
562.060 
561.966 

562,242 
£62,100 
502,024 
562,028 
562,320 
562,288 
562,171 
562,290 
562,037 
562.343 

562,111 

562,121 
502,187 

561,960 
562,070 
562,027 

,62,136 
562,043 

562.355 
502,056 
562,165 
562.296 
562.186 
561,964 
562,213 
562,283 
562,351 
562,165 
562,280 

562,045 
562,359 
562.205 

562,338 
501.SK 
562.178 
502.177 
562.363 
562,180 
562,143 
562,031 
562,321 
562,333 
502,257 
562,017 

562,273 
562,007 
562,265 
562.215 
562,326 
562,141 
562.300 
562,232 



562,018 
562.345 

562,309 
562,200 
662.138 
562,118 

562,261 
562,209 

562,179 
062.116 
562.142 
561.958 
561,977 
562,304 

562,331 

562,029 



562,153 
56235 

562,336 
562.193 
562,312 
562,127 
562.220 
562,328 
E62.046 
562.207 
562,088 
562.308 
562.322 
562,170 

561.965 

562,094 
662,219 
562,352 

562,284 
562,151 
562,130 
562,034 
562 286 
563,295 
562,221 

562,196 
561,994 
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Furnace grate, T. Reese, Jr 

Furnaces, art of and apparatus for controlling 
operation of traveling grate, E. B. Coze 

Fuse, shell, H. Allen 

Gage. See Carpenter's gage. Saw table gage. 

Garden implement, 8. Scott 

Gas apparatus, vapor, (i. H. Burrows 

Gas burner, fuel, Oakman & Morrison 

Gas engine. G . W . Lamos 

Gas generator, T\ . C. Sergeant 

Gas regulator. T. Gordon 

Gas regulator, A. A. Pindstofte 

Gate. See Sliding and swinging gate. 

Gate, E.G. Stingley 

Gate, W. W. Wert » 

Gem setting machine, C. H. Field 

Generator, See Gas generator. Steam genera- 
tor. 

Grader and ditcher, road, D. Harmon 

Grain washiing and cleansing apparatus, E. A. 
Weinhold 

Grate smoke bleacb ing attacbment, J. T. Sands. . . 

Grate l traveling, E. B. Coxe 

Grinding parallel spindles, rods or shafts, appa- 
ratus for, F. Ash ton 

Gutta percha cloth , making, J. S. Coyte 

Hammer, steam. F. B. Miles 

Hanger. See Curtain banger. Picture frame 
hanger. 

Harvester. Hardman & Turley 

Hat beating and cleansing machine, C. E. Win- 
terros 

Hat pouncing machines, compound graduated 
spring for, J. B. Howe 

Hat pouncing machines, pouncing bead for, J. B. 
Howe 

Hay carrier track rail, M. G. Grosscup 

Hoodwink, E. & V. 8. De Moulin 

Hoof protecting plate, J. N. Le Vasseur dtt 
Belisle 

Hook, K. F. Malyon 

Hooks, etc., in ceilings or other higb structures, 
means for securing screw, H . P, Seymour 

Horse checking device, J. A. Mullen 

Horse power, J. C Leslie 

Horsesnoe, A. Jui II ar d 

Hose stand, A . Gall 

Housing and roll journal bearing for shafting, 
W.Stubblebine - 

Hydraulic and fluid pressure accumulator, B. 
Hookeretal 

Index, G. W. Leesnitzer 

Indicator. See Electrical energy indicator. Sta- 
tion indicator. 

Indicator lock, J. J. Wolcott 

Insulation from electric wires, device for remov- 
ing, A. E. O. Rieckel 

Insulator, Blankinsop & Brown 

Invalid's table, F, E. Asper 

Iris mechanism casing, M. Berger 

Kneading and rolling machine, W. D. Sprague. . . . 

Knockdown tahle, W. F. Grassier 

Lamp, bicycle. Place & Terry 

Lamp, electric arc, 0.;S. Lyford.Jr 

Lamp, electric arc, M. S. Okun ... 

Lamp pencil, arc, I. L. Roberts 

Lamp, safety, W. Waegel 

Lamp, vapor, R. Corscaden 

Lasting macbine, G. W. Carter 

Lathe for pointing miners' sprags. W.J.Frost — 

Lavatory waste, overflow and supply fixture, J. 
E Boyle 

Lawn sprinkler, W. Rundquist 

Leather cutting machine, H. Ellis 

Leather strings, machine for cutting, W. Kootz.. 

Leather strips or strings, machine for cutting, W. 
Kootz 

Lemons, etc., juice extractor for. S. R. Dummer.. 

Lens-rlngs, tool for producing test, M. J. Hinden. 

Letter box, W. Peck 

Lifter. See Plate lifter. 

Ligature receptacle, C. J. Daniels 

Limb, artificial, E. H. Erickson: 

Lined pipe, P. A. Calabart 

Lock. See Indicator lock. Sash lock. Switch 
lock. 

Lock, T. Hasshagen 

Lock, W. E. Sparks 

Loom, G. W. Stafford 

Loom harness leveling device, T. Birchall 

Lubricant, C. Ef ros 

Lubricator, N . Leidgen 

Match receptacle, W C. Bower 

Mattress, wire, H. Reinhold 

Meatchopper, power, J. W. Brown, Jr 

Mechanical movement, W. Li vin gstone 

Meter. See Water meter. 

Mill. See Sawmill. Windmill. 

Millstone dress, G. W. Kolfrat 

Millstone pick, P. N. Silvey 

Mixer. See Drink mixer. 

Moulder's screen, Groff & Miller 

Motion, mechanism for converting continuous 
rotary into alternating rotary. E. C. Doolittle. 

Motor. See Petroleum motor. Wave motor. 

Motors, regulating alternating. A.H. Armstrong. 

Pail, combined mop and wringer, G. Beecb 

Paper folding and cutting macbine, W. Scott 

Pasteurizing apparatus, O. B. Scbier 

Pastry loosener, C. W. Booth 

Paving roller, Booth & Flinn 

Penholder. A. J. Reams 

Pencil, lead. C. W. Boman 

Pencil sharpener, A. Kaiser 

Petroleum motor, F. Mex 

Photographic plate bolder, F. A . Brownell 

Photographic washing tar.k, G. R. Perkins 

Piano frame, Ogden & Meecb 

Piano or similar stringed instrument, L. W. Bla- 
sius. 

Picture frame hanger, C. H. Freeman 

Pilot or signal, electrical, H. H. Franklin 

Pioe. See Compound pipe. Lined pipe. 

Pipe coupling, P. & J. Lukasevig 

Pipe thread protector, W. H. Pickett 

Pipe wrench, G. D. Stevens 

Planter, seed, J. C. Leissler 

Plate lifter, W. H. Craig 

Pliers or similar tool, B. L. Toquet 

Plow, duplex shovel. Long & Fisher. 

Plow point and share, A. C. Rosencranz 

Plow, reversible, C. Stroebel 

Pneumatic dispatch tube carrier, C. F. Pike 

Pneumatic dispatch tube switch, C. F. Pike 

Pocketbook, J. Ross 

Pocket, safety, C. M. Johnson 

Pole, adjustable carriage, N. L. Holmes 

Post. Bumping post. Fence post. 

Power. See Horse power. 

Power converter, J. F. R. Knobloch 

Press. See Corn shock press. Cotton press. 
Drawing press. 

Primary battery, R. P. Osgood 

Printing machine, K. P. Schulze 

Propeller, boat, C. D. Augur 

Propeller for ships, screw, R. S. Peabody 

Propeller for vessels, screw, J. R . Miller 

Pulley. J. H. Foote 

Pulley blook hanger and removing device, rope or 
wash line, F. J. & A. Schwarzkopf 

Pulley, speed, W. M. Mclntyre 

Pump, Del peyrou & Rousselin 

Pump, centrifugal, Seanor & McCaskill 

Pump, hydraulic air, E. H. Weatherbead. .562,163, 

Puzzle, W. E. Wilcox 

Rack. See Display rack. Toilet rack. 

Rail, A. G. Heinle 

Rail bond, electric, W. H. Wiggin 

Rail bond or connection. H. P. Wellman 

Rails to transverse or longitudinal sleepers, sys- 
tem of securing Vignoles, G. Coulon 

Railway signal, F.McBrien 

Railway switch, A. Malm 

Railway switch, electric, W. R. Daggett. 

Railway system, W. H. Boynton 

Railway syBtero. etc., electric. C. Coerper 

Recorder. See Time recorder. 

Refrigerator car, J. & J. Lorenz 

Refrigerator car door, M. J. La Flare 

Regulator. See Feeder regulator. 

Retasting macbine. E. E. VVinkley 

Revolver, H. M. Caldwell 

Roasting furnace, J. R. Sears 

Roller. See Paving roller. 

Rope handling device. O. E. Dubois 

Rotary engine, W. E. Prall, Jr 

Rotary engine, L. Sivertson 

Rubber heel attaching device, A. N. Barrett 

Ruler, parallel, M. H. Hewitt 

Ruling device, paper, B. Karflol 

Saddle, harness, O. F. Seyfarth 

Safe, T. M. Brintnall 

Sand cuard, A. Booth 

Sash fastener, H. J. Sarratt 

Sash lock, A. A. Veer 

Saw brace, 0. Gaff 

Saw guide, Peake & Inderlied 

Saw mill, band, N. Shaw 

Saw mill, gang, D. Crane 

Saw table gage, F. Holmes. 

Sawing machine spring bumper, G. H. Palms 

Scale, recording, T. L. Rich mond , 

Screen. See Molder's screen. Window screen. 

Scrubber, J. S. Dunham 

Separable frame, E. A. Wilcox 

Sewing m acbine, E. F. Mower 

Sewing macbine, buttonhole, J. Laird 



662,061 



562,214 

562,089 
562,307 
562,040 
562,131 
562,340 

563,102 

562,105 
562,292 



562,053 
562,247 
562,069 

562,268 
562,281 
562,231 



562,358 

562,057 

562,300 

562,299 
562,294 
562,071 

562,085 
562,314 

562,041 
562,016 
662,006 
562,302 
561,986 

562,259 

562.992 
562,310 



562,059 

562,097 
562.166 
561,955 
562,270 
562,258 
562,ia3 
562,319 
562,313 
562,090 
562,030 
562,208 
561,967 
562,119 
562,128 

562,210 
562,245 
562,126 
562.000 

561.999 
562,125 
562,183 
562,194 

562,173 

561,979 
562,354 



562.077 
562,204 
562,344 
562,350 
562,291 
562.332 
561,961 
562,32/1 
562,279 
562,086 



562.306 
562.044 



562.124 

562,062 
562,349 
562,202 
562.028 
562.275 
562,167 
562,341 
562,272 
562,303 
562,230 
562,168 
562.239 
562.236 

561,959 
561,983 

561.982 

562,189 
562,339 
562,101 
562,188 
501.969 
562,260 
562,311 
562,244 
562,048 
562,023 
562,022 
562,032 
562,361 
562,185 



561,998 



262,019 
562,099 
561,95fl 
562,020 
562,190 
562,073 

562,156 
562,234 
562,285 
562,157 
562.164 
562,264 

562,135 
562,107 
562,055 

561,968 
562,318 
562,315 
561,970 
562,211 
562,216 

562,087 
562,001 

562,110 
561,963 
562,158 

561,976 
562.152 
562,159 
562.113 
562,298 
561,996 
562,251 
562,277 
562,115 
562,036 
592,104 
561,984 
562.237 
562,042 
562.217 
562,330 
562,093 
562,324 

562,072 
562,108 

m 



Sewing machine feed mechanism, W. J. Stewart. 

662,160, 

Sewing machine, glove and fur, J.F.Wilhelm 

Sewing tubular articles, macbine for, Elotz & 
Beyroux 

Shaft coupling. W. J. Temple 

Sharpener, knife or scissors, C. F. Hausse 

Shawl strap, L. Pbelan 

Shoe fastening, W.H. Benford 

Shoe npper, J. A.Adams 

Shredder head, G. W. Packer 

Shuttle threader, F. Lafountain 

Signal. See Railway signal. 

Skirt, bicycle, K. F. McCartney 

Slate cutting macbine, 8. D. van Pelt 

Sleigb knee, F. J>. Smith 

Sliding and swinging gate, A. J. Russell 

Snow plow, T. A. Fick 

Soap holder, H. ti. Rounds 

Sprinkler. See Lawn sprinkler. 

Stand. See Display stand. 

Station indicator, W. B. Ramsay 

Steady rest. J. H. Blum 

Steam generator, W. W. 8cott 

Stencil cutting macbine, 8. D. Hartog, Jr 

Stone, artificial, G. G. Schroeder 

Stopper. See Bottle stopper. Bottle cap stopper. 

Stove, heating, W. N. Moore 

Stove, lamp. M. H. Sinclair 

Stove, range or furnace grate. A .Sloan 

Straw stacker, telescopic, F. F. Landis 

Sucker rod socket, Pennell & Briggs 

Sugar, convertine starchy material into, J. Taka- 
mine 

Switch. See Electric switch. Pneumatic di- 
spatch tube switch. Railway switch. Tele- 
phone switch. Trolley wireswitcb. 

Switch lock, J. C. Hayes 

Table. See Invalid's table. Knockdown table. 

Table cover, metallic, H. B. Kimball 

Table waiter, F. A. Clay 

Telegraphy, E. F. Law 

Telephone switch, G. S . Maxwell 

Telephone switchboard, G. S. Maxwell 662,009, 

Telephone system, G. 8. Maxwell 

Telephonic exchange system, 8 . Berditschewsky, 

called Apostoloff 

Thermostat, Braze) ton & Zoeller 

Thill coupling, W, K. 8cribner 

Thread waxing mechanism, J. R. Scott 

Thrasher feeding attacbment, bean, F. A. Prior. . 
Time recorder, E. 8. Gaines.. 



662,161 

562,109 



662.206 
562,223 
662,021 
662.114 
562,347 
562.092 
562,002 

562,140 
562,051 
562.256 

562.035 
561.980 
562,033 



562.271 
562,342 
561,990 
562,201 

562,014 
562,254 
562.255 
562.227 
562.238 

562.103 



562,182 



Toilet rack, combination, E. J. Morton.. 
Tool, combination, L. D. Ball.. 



Torpedo steering mechanism, L. Obry 562.235 

Towing m achine, F. 8. Manton 562,316 

Toy, G. Badie 561,978 

Track sanding apparatus, blast controlling valve 

f or, H . Tirmann 562,049 

Transom sash adjuster, C. E. Frve 562,075 

Traveling swing drill. W. H. Law 562.005 

Trolley, Holland & Glazier 561,991 

Trolley, electric railway, M. T. Graf 562.132 

Trolley wire switch, S. D. Cushman 562,356 

Trousers creaser, E.J. Boyd 562,276 

Trousers guard for bicycle riders, R. 8. Bowman.. 562,274 

Trousers protector, bicycle, J. E.Newton 562,160 

Truck, car, W.H. Boyuton 562,212 

Truck, car, J. C. Wands 562,262 

Tug, thill, A. W.Cook 562.066 

Turntable, W. B. Doddridge 561,974 

Turnstile. A.Gajardo 562.293 

Type containing channel. Johnson & Low. .562,079, 662.080 

Typesetting apparatus. Johnson & Low 561,993. 562,081 

58JM83 

Typesetting case, Johnson & Low 5627082 

Type transferring apparatus, Johnson & Low 562,078 

Typewriting machine, T. Oliver 562,837 

Undergarment, D.I. Devoe 562,287 

Valve, J. Dale. Jr 562,282 

Valve, W. F.Harrison 661.989 

Valve screen cleaning device, pneumatic signal- 
ing, J. R. Ide 562,301 

Valve, steam engine outlet, W. Schmidt 562,039 

Vehicle, motor, A.H. Kennedy 561,997 

Vehicle wheel, A. M. Howard 562,224 

Vehicles, detachable mud guard for, I. L. Oakes.. 562,192 
Vehicles, driving mechanism for self moving, 

De Dion & Bouton 562,289 

Velocipede frame, J. S. Copeland 662,067 

Velocipede frame, H. P. Fowler 562,074 

Velocipede, marine, C. [. Rhone 562.098 

Wagon brake. H. A. Baxter. 562,348 

Wagon, supply, J. E. Walsh 562,162 

Washing machine, S. Fleming 661,981 

Washing macbine, W. Powe. 562,240 

Water closet flushing apparatus, J. H. Devlin 662,174 

Water closet, siphon. B. C. Stover 562,047 

Water meter, L. H. Nasb 562.144, 562,146, 562,147, 562,148 

Water meter, disk, L. H. Nasb 562,145 

Water raising apparatus. Young & Sb aw 562,266 

Wave motor, C. R. Martin 662.317 

Weeder,F\ Wiard 562,106 

Wheel. See Vehicle wheel. 

Wheel rim3, etc., macbine for dressing, C. H. 

CSwdrey 562,172 

Wheelbarrow, B. C. McCabe 662,139 

Whiffletree, H. Barber 562,063 

Whiffletree, J. 8. George 562.129 

Winding machine, cop, S. W. Wardwell, Jr 562,263 

Windmill J. L. & F. M. Rust 662,245 

Window fastener, storm, J. Burns 561,962 

Window screen, W. B. Phillips 56"£095 

Wire feeding device, J. W. Granger 562,222 

Wire stretcher, M. Morgan 562,015 

Wrench. See Pipe wrench. 

Wrench. M. W. Ansterburg 562,112 

Wrench, A. Butterfleld 562,117 

Wrench, H. A. Coolidge 562,329 

Yoke, neck, N. L. Holmes 562,184 



. DESIGNS. 

Bicycle saddle frame. W.C. Smith 

Billiard tabl e cushion rails, bolt head mask or cov- 
ering plate for, M. Bensinger. 

Bottle. H. Wlpf 

Box, W. B. Van Buren 

Box, wooden, F. J. Edgars 



Brooch or pin, 8. Prager. . 
Carpet, A. Bunel.. 



Carpet, H. de Kerguelin 

Chain link, P. Hayden 

Cigar box cover, N. Witsch 

Clothes line holders, frame for. J. Willon 

Dish, covered, H. J. M. P. La Bastide 

Eyeglass or spectacle case, Casey & Cbism... , 

Game board, J. H. Somerville 

Knives, etc., handle for, P. O. Dickinson 

Low water alarm column, A. W. Wain 

Mat, Saltzkorn & Ni colai 

Napkin ring, J. Hasselbring 

Picture mat, A. Wells 

Spoon, etc., B. W. Campbell 

Spoon, etc., A. F. Jackson 

Spoon. P. B. Noyes 

Umbrella stand, M. J. Collins 

V ending macbine casing, C. E. McDowell 



25,648 

25,646 

26,640 

25,643 

. 25,642 

25.632 

25,654 

25,653 

. 25,631 

25.641 

25,647 

, 25,639 

. 25,638 

. 25,651 

25,636 

. 25,650 

. 25,652 

. 25;637 

. 25,644 

. 25.634 

. 25,635 

. 25,633 

. 25,645 

. 25,649 



TRADE MARKS. 

Baking powder, Bain & Chapman Manufacturing 

Company 28,413 

Beer, lager, Adam Scheidt Brewing Company 28,395 

Bicycles, Elmwood Cycle Com pany 28,405 

Bicycles and parts thereof, F. Mortimer 28,406 

Bicycles, parts, and sundries, Stanley Cycle Manu- 
facturing Company . 28,415 

Boots and shoes, leather. White Bros. & Com- 
pany 28,409,28,410 

Boots and shoes made of leather or of leather and 

cloth, G. E. Noyes 28,408 

Cigars, E. V aliens & Company 28,394 

Coating or varnishes, composition, David B. 

Crockett Company 28,385 

Corduroy velveteen dress facings, Kursheedt 

Manufacturing Company 28,379 

Cosmetics, face powders, lotions, soaps, paste, and 

like articles, K. Palmer 28,391 

Cotton piece goods, Amory Manufacturing Com- 
pany 28,378 

Cough drops, tablets, or lozenges, G. W. Smith & 

Son 28,411 

Flour, wheat. Hicks Brown Milling Company 28,396 

Flour, wheat, John Bird Company 28,397 to 28,399 

Gloves, kid. Hilton, Hughes & Company . 28,407 

Gum, chewing, Peerless Manufacturing Com- 
pany 28,393 

Gum, chewing. Rubber Paint Company 28,412 

Horseshoes, F. W. Hahn 28,404 

Lamp chimneys, Ditheridge & Company 28,414 

Lamps, holders, switches and appliances generally 
for electrical illumination, Edison & Swan 

United Electric Light Company 28,402 

Leather, sole^J. W. & A. P. Howard & Company.. 28,380 

Newspapers, Kansas City Star Company 28.384 

Paper and envelopes, Eastern Paper Company — 28,382 
Papers, note, writing and other, Whiting Paper 

Company 28,383 

Pencils, penholders and cases, erasers, leads, 
slates, chalks and other stationery, Bieistiftfa- 
brik. vornials Johann Faber Actlen-Gesell- 
schaf t ,,.,,..,.., 



Pills, powders and ointments, Morison & Com- 
pany 28,390 

Powders, headache, L.J. Yaekel 28,389 

Remedies, certain named, C. J. Ulrici 28,387 

Remedies for gonorrhea and diseases of the uri- 
nary organs, Hartmann & Ranck 28,386 

Remedy, catarrh, R. J. Thelin 28,388 

Salmon and canned fruits and vegetables, packed, 

J.G. Megler 28,400 

Shirts, pants and overalls, J. A. Lamy Manufac- 
turing Company 28,377 

Th ermometers, R. Hoehn Com pany 28,401 

Trunks, wall, S. J ackson 28,403 

Underwaists, iucluding knitting waists, children's, 

Einderhook Knitting Company 28,376 

Washing, bleaching and cleaning fluid, Claras 

Company 28,376 



PRINTS. 

" Keep Tour Mouth Shut," New York Consolidated 

Card Company 18 

" The Ace," .New York Consolidated Card Company.. 17 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foinglist, provided tbey are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



lirCDpcrtiBcmcnts. 



ORDINARY RATES. 

Innlde Pave, each insertion - - 75 cents a Hup 



Hack l'nse, encii insertion 



SI. OO a line 



jy For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
worus per line. This notice shows ihe width of the nne. 
ind is set in agace typs. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter presB. Advertisements must be 
received at Publication Office as earl' as Thursday 
moraine 10 appear in the toiiowing week's issue. 




C*A, ,— j- Foot Power 

jj Lclr "7F Screw cutting 

I nttlDC Automatic 

LdlHvb Cross Peed 

9 and 12 Inch Swing. 

New Designs. Novel Features. 

Semlfor Catalogue B. 
SENECA FALLS MFG. COMPANY, 

695 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS.— AN INTER- 



est ing and valuable table showing the number of patentB 
granted for the various subjects upon which petitions 
have been Fled from the beginning down to December 
31. 1894. Contained in scientific American Sup- 
plement, No. 1UU2. Price 10 cents. To be had at 
this office and from all newsdealers 



L°OWER& FOOT I SHAPERS, PLANERS. DRILLS. 
A Tur e; machine, shop outfits, tools 
*^ ■ n CO.' AND SUPPLIES. CATALOGUE FREE. 
SEBASTIAN LATHE. CO. 120 CULVERT ST. CINCINNATI. 0. 



| HANDY ABOUT THE HOUSE. 

□ PEN 

iiMiiiiUM 

♦ POCKET l ™"*" ■"■ ' "~~~ ^" i ® 

O COMPANION 




QTOOL 



FOLDED 



. Three tools you are always needing about ' 
9 gas fixtures, curtains, doors, windows— wher- ♦ 
♦ ever there is " tinkering " to be done. Screw- 
^ driver, Brad-awl, Wrench— all in one com- 

' '■ " .. ... .. . .- - , >oc k e t. * 

fy 2 oz. a 
ill send Y 



^ unvci , Diau-uin, <> icuvu — an iu une v 

A pact combination, suitable for the pot 
a Finely finished, nickeled. Weighs only ! 
T If your hardware dealer hasn't if, we will t 
T it on receipt of 45 cents. Stamps taken. ^ 
J THE L. S. STARRETT CO., Box 34, Athol, Mass. ^ 



ENDLESS CHAIN 
RIVER FERRY BOATS. 

Parties prepared to design or huild a ferry operated 
on the endless chain or similar plan by hand or horse 
power may hear of a probable customer hy addressing 
Thos. Shipley, United Bank Building, Cincinnati, O. 




The Curtis Steam .... 
Pressure Regulator -^ -^ 

A steam saving appliance of established 
value. May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a greatsaving in oper- 
ating expenses. 

^^TSendfor circular S. A. 

D'ESTE & SEELEY CO., 

29-33 Haverhill St., Boston. 



BARNES 

Upright Drills 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. t&~ Send for New Catalogue. 

W. F. &J0HN BARNES CO. 
1 999 Ruby Street, ROCKFORD, ILL. 





118 Educational Insti- 
tutions are using 

LATHES 

MADE BY 

F. E. REED CO. 

P.O. Box 817, 
Worcester, Mass., (J. S. A. 

Engine, Hand and 

Foot Linthes. 



MICROMETER RULINGS 

In English and Metric Scales. 

Special Rulings for Colleges and all Microscopical Work 

J. ZENTMAYER, 

Microscope Manufacturer* 

20r S. 11th Street, PHILADELPHIA, PA. 
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£0^*. 



IhICAGO. Ill^V^^ i^PEtRiy hewyork 
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MECHANICAL 
...DRAWING 

Architectural Draw- 
ing; Electricity; Me- 
chanics; Architecture; 
Plumbing, Mining; 
Civil Engineering iu 
all Branches; Steam 
Engineering (Loco., 
Sfcat'y. and Marine). 

The International 
Correspondence Schools 




To Machinists, 

Pattern Makers, Car- 
penters, Steam Engi- 
neers, Draughtsmen, 
Steam Fitters, Elec- 
trical Workers, Civil 
Engineers, Plumbers, 
Miners. References 
Everywhere. Free Cir- 
cular, State Subject 
you wish to Study. 
B 943, Scranton, Pa. 



I 
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DR0PFORG1NGS 
WWMMGORDON 

WORCESTER.MASS. 

28 BRADLEY STREET. 



A Book of Tools 

The " Scientific American " says of 
the Book of Tools : " It is so excel- 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits." 

"A Book of Tools " is our cata- 
logue, 550 pages, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinds, and we will send a 
copy free post-paid to any address 
uponreGelpt of 25 cents in stamps to cover cost of post- 
age and advertising. 

CHAS. A. STRELINGER & CO. 

Detroit, Mich. 




Address Advertising Dept., 
Box 12^ 




DO YOUR OWN 
PRINTING 

.85. PRESS for 

cards, circulars, &c 
Press for printing 
a small paper, £40. 



Save money ! Make 
money printing for 
others ! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KELS.UY & CO. 
Meriden, Conn. 



inCAC PEVEI.OPEI*. Absolute secrecy. Send 

IU LHO for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
In business, (iiudniii iV Son. 96 John St., New York. 




WIRE 



Machinery for making 
any articles from 



WIRE 



Automatic wire forming machine department is in 

charge of R. C. Manville. 

Machinery for making sheet metal goods. 

THE WATERBURY HACHINE 
P. O. Box 1025, 
WATERBURY, CONN., U. S. A. 



CO., 



Split Die &.Tap Holders for M h ° c l _j|_|g 




Screw i 
ps V< 
and Dies 1 

n \i 







Four assortments for 
each holder, holding up, 
to and including 14 sizes. 

VW Send for fully illus- 
trated catalogue. 
WELLS BROS. & CO., P. 



O. Box B, Greenfield, Mass. 




chine Tool Co., Southern Ave. 



The Best 14" 

Engine Lathe 

for Bicycle Manu- 
facturers and Small 
Repair Shops. Best 
"Puller" andstrong- 
est on the market. 

Send for circular 
"S. M." and prices. 

__ The Springfield Ma- 
SpringfieJd, 0., U.S.A. 



Upright Drills 



and General Line of Machine 

Shop Tools. 

HILL, CLARKE & CO. 

160 Oliver Street, BOSTON. 
16 S. Canal St.. Chicago. 





For Bicycle Manufacturers 

QUINT'5 

Turret Drills 

Arranged for Tapping with from two 
to twelve spindles. 

A. r>. QUINT, 

4 Clinton St., Hartford, Conn., U. S. A. 



TURBINE 



WATER WH E ELS. 

SEND FOR PAMPHLET. 
JAMK8 LEFFEL, * CO.. 
Ssrlncfield, Ohio, U. 8. A. 



SENSITIVE DRILL 

A tool adapted for light drilling. 
Constructed specially for the use 
of Bicycle Manufacturers. 
O. TXT. 



West Center Street, Canastota, N. T. 



ED&E TOOIjJS 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable ror grindine any tool. 

%W May we semi you our Catalogue, 
whtih will give you some information ? 
GRAFTON STONE COMPANY, 
No. 80 Elver Street, Gbafton, Ohio 
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ILLUSTBATIONS. 



Acetylene appar atus 8 

Acetylene apparat., Fuller 187 

Acetylene lamp 137 

Adjustable saw guide 408 

Air, liquefying 228 

Alarm and speed measure 196 

Amalgamator, Dunn's 180 

Ang-Kor Wat. ruins 376 

Antelope Konzi 107 

Avenue in Havana 23a 

Axle box, car, Noyes' 69 



R 

Bag tie, Scofield's 245 

Baku, oil wells of 121 

Barometer, collapseof 123 

Bars, metallic, production. 389 

Battery, dry, new 91 

Bath, shower. 70 

Battleship Iowa. 9, 233 

Battleship .Massachusetts. 29ti 

Beach, Alfred Ely 18 

Beach, A. E., inventions 40 

Bearings, ball, antifriction 361 

Bed and sofa, combined. 390 

Bell, bicycle 11 

Bell, bicycle, new 277 

Bell, great, of Moscow 393 

Belt shifter, Pratt's. 228 

Berlin Industrial Exp 293 

Bicycle bell, new 11, 277 

Bicycle, Eagle 17, 20 

Bicycleframe, improved 6 

Bicycle lam p bracket 86 

Bicycle lamp, electric 72 

Bicycle, motor, new. — 2*29 

Bicycle path, spiral 104 

Bicycle, Punnett 11 

Bicycle rims, press for 216 

Bicycle riveter 36 

Bicycles, army, new 91 

Bicycle skirt screen 261 

Bicycle tire ... 261 

Bicycle transportation 283 

Bicycle. Tribune 4 

Bicycle, twenty-five cent 72 

Bicyclist, dog 229 

Biltmore 75 

Bit. improved 102 

Blowpipe, new 100 

Boa constrictor 139 

Boat propelling mechanism 149 

Boiler explosion, Piqua 379 

Boiler tire box 36 

Boiler furnace 374 

Boiler tube cutter 292 

Boiler, tubular, Heron 's 53 

Boiler, Yarrow. 369 

Bottle stopper, Wyckoff's 277 

Brake, car, new 212 

Brake, Friedlander's 244 

Brick, interlocking 197 

Bridge, new, over Hudson 273 

Bridge, railroad, novel 337 

Budapest Exposition 329 

Buoys, electric light 169 

Burner, oxyhydrogen 165 

Burner, stereopticon. 187 



Cake baked in a hat 234 

Camera, hand, novel 182 

Cabaret du Neant 152 

Camera, pocket, novel 331 

Camera stand 373 

Candlestick, miner's 153 

Car axle box, Noyes' 69 

Car brake, new. 212 

Car coupler, Giillien's 356 

Car coupling. Smith's 149 

Car fender, new 123 

Car, postal, street 137 

Carriage, baby 180 

Carriage, gun, disappearing. ..... 161 

Carriage, horseless, race of. 377 

Carriages, motor 105 

Cars, double deck 267 

Cars, gas motor, Dessau R.R 73 

Cart, snow and dirt 100 

Chain, cycle, adjustable 260 

Chalk holder, Stocker's " 

Channels of N. Y. bay 

Check row device 

Chimney cowl 

Chimney, efficient 

Chimney, straightening a 

Clamp, rim, for wheels 

Clutch, speed power, variable . . . 

Clock pendu lum, new 

Clocks, Japanese 

Coal crusher, new 

Coal dock, a great 

Construction, tubular, Pease's... 

Coppersmithing 

Corn and feed mill 

Corn , pod 

Coupling, car. Smith's 

Coupling) hose, automatic 

Coupling, hose, ColwelPs 

Coupling, thill, Price's 

Crib attachment, bed 

Crookes. William 

Cruiser Olympia 

Cuba, island of. 

Curious locomotive explosion... 
Current, electric, measurement. 

Curtain fixture, Bassett 

Cycle coain, adjustable 

Cyclometer, Ingersoll 

Cyclorama, electric 

Cyclist, policeman.. 

Czar, coronation of 



Destroying^vacuum.a 408 

Disinfecting plant 148 

Dog bicyclist 229 

Dog power in cycling 312 

Dock, coal, a great .... 200 

Dock, dry. U. 8. Navy Yard 65 

Docks, HudsonRiver,alteration. 363 
Drawbridge gates, mechanical. . . 5 
Drawbridge. Harlem River,. . .81, 88 

Dumbwaiter, improved 213 

Dynamograpb, a 213 



E 

Earth, permeability of 363 

Elephant, white 10 

Engine, fire, quadricycle 264 

Eugine, gas and pump 244 

Engine, gas and gasolene 164 

Enaice, gas, Parker's 373 

England and Soudan 283 

Eolipyle chimney . 53 

Expedition, Polar, Nansen's 163 

Exposition, Berlin 293 

Exposition, Budapest 329 

Exposition, electrical, N. Y 209 



F 

Falls, Niagara, gorge road 193 

Filter and intake 101 

Fire box, boiler 36 

Fire escape, novel 358 

Flight, human ; 153 

Flood, after the 203 

Florida tree palm 410 

Flue and tube cutter. 356 

Flying machine, Lilienthal's 153 

Furnace, boiler 374 

Furnace, calcining, Wethey 341 

Furnace, Thorn's 22 



G 

Galveston, jetties at 321 

Game board, novel , 197 

Games, Olympic 313 

Garden,' a tropical 43 

Gas, acetylene 8 

Gas burner, Welsbach 165 

Gas engine and pump 244 

25 

373 

52 
248 

73 



Dance, skirt, the 

Derrick, great, Dock Dept.. 



392 
360 



Gas engines, igniter for. 
Gas engines, Parker's. — 
Gas generator and burner... 

Gas machine, new 

Gas motor cars, Dessau R.R 

Gasoline motor cycle 229 

Gates, drawbridge 5 

Gate, wagon, fastener 36 

Gloves, kid, manufacture... 197 

Grain shovel for unloading cars. 405 

Gramophone, 305 

Gunboats, composite 33 

Gun, pneumatic, Dudley 265 

Gun, 16 inch, coast 346 



11 

Hailstones, large 347 

Hanger, electric lamp 388 

Harp, ^Eolian, to make 252 

Hat, safety, lor miners 276 

Hippopotamus, the 201 

Holder for tool sharpening 363 

Hoof spreader 244 

Horse detacher and brake 244 

Horse detaching device 100 

Hose coupling, automatic 245 

Hose coupling. Colwell's 292 

Hunting trap, Delavergne 312 

Huts, Cuban .226 



I 

Ice shaver and milk shaker 308 

Igniters, electric 25, 90 

Illusion, Vanity Fair 297 

Illusion. X ray 152 

Insect destroyer 374 

Insulator, Riera's 148 

Intake and filter 101 

Iowa, battleBhip 9 

Iowa, ship, launch of 233 

Isefjord, Iceland 277 

J 

Jack, logging, new 228 

Jacket, o range tree 376 

Jenner, Edward, M.D 344 

Jetties, Galveston 321 

K 

Kites, scientific 171 

L. 

Lamp, acetylene 137 

Lamp, arc, Manhattan 139 

Lamp, bicycle, electric 72 

Lamp, electric, hanger 388 

Lamp, fluorescing 378 

Lamps for lanterns 165 

Lanterns, projection 165 

Lathe and motor 104 

Lathe, copying 372 

Lathe, gun. winch 337 

Lathe. Rlvett 196 

Launch Priscilla 57 

Lausanne, tramways of 24 

Lawn sprinkler 212 

Leather riveting machine 53 

Letter canceling machine 241 

Letter filing cabinet 388 

Lifeboat, Taylor's. 121 

Light, electric, Edison 878 

Lights, maritime 169 



Lizard, frilled. 217 

Locomotive, mine S56 

Logging jack, new , 228 



M 

Magnetographs 249 

Mars, the planet 133 

Massachusetts, battleship 296 

Medal. Jenner 344 

Milk, modified 324 

Milk shaker and ice shaver 308 

Mill, corn and feed 213 

Miners, tool for 153 

Monument of Nicholas I, 393 

Moro Castle 225 

Mortise, blind 267 

Moscow, holy gate of 385 

Motocycles, testing 345 

Motor, Dickson's 260 

Motor, water gas 24 

Mouse trap, natural 826 

Music leaf turner 151 



N 

N3W double-deck-turret battle- 
ship Kearsarge 401 

Niagara Falls gorge road. . 193 

Niagara power plant 49. 209 

Nose bag, Burbank's 278 



O 

Observatory, Royal, Greenwich. . 281 

Oil wells of Baku Ml 

Olympia. cruiser — 177 

Orange tree jacket 376 

Oxygen, liquefying 228 

Oyster and mice 326 



155, 



43 
373 
Yl 

184 
. 246 
. 331 

292 
. 293 
, 196 
. 26 
. 41 
, 53 
. 276 
. 209 
. 216 
, 27 
. 57 
. 266 
. 280 
. 244 



Packing, rod, Walker's 

Paper plant 

Pavement, cushion 

Pendulum, clock, new 

Photographs, X ray 

Platform, a serviceable 

Plow attachment 

Plow, steam 

Plugger, dental 

Pocket companion, Bache's.. 

Policeman, cyclist 

Postal delivery box 

Potato growing, remarkable. 

Potato sorting machine 

Power plant, Niagara. 

Press for bicycle rims 

Princess Topaze 

Priscilla, launch — 

Projectiles of Dudley gun — 

Projectiles, speed of 

Pump, centrifugal 

Puzzle, thief and detective... 



a 

Quadricycle fire engine 264 

Quint's turret drill ..' 405 

R 

Rabbit drives, California 299 

Radiographs by magnet 249 

Railroad bridge, novel 357 

Railroad scheme, elevated 24 

Railroad wreck, curious 168 

Railway, pneumatic. Beach ..41 
Railway, trolley, underground... 113 
P.ay.X, experiments of Edison... 219 

Ray, X, focus tube 218 

Ray, X. illusion 152 

Rice culture, Louisiana 289 

Riveter, bicycle — 36 

Riveting machine, leather 53 

Rod packing, Walker's 228 

Roentgen, Prof 115 

S 

Saw mill, lnglish's 388 

Scars, prints of \ 168 

Screen, skirt, bicycle 261 

Screw, Archimedean 376 

Scythe, adjustable 116 

Seal for vessels containing liq- 
uids 405 

Seat, spring. Davy's 308 

Separator, Gilmore's 132 

Sewer inlet, improved 262 

Shade supporter 132 

Shadow picture, first 23-5 

Shield, the Beach 56 

Ship of war, Iowa 9 

Skates, sailing on 187 

Skating rink, a great 181 

Skins, preparation of. 185 

Skirt dance, the 392 

Sofa and bed combined 390 

Sorting machine 276 

Spark arrester 100 

Speed controller 132 

Speed measure and alarm 196 

Sphinx, diadem of 235 

Sprinkler, lawn 212 

Stable cleaning apparatus 234 

Stadium Olympian 21 

Stadium, scene in 313 

Steam and solar heat 53 

Steamship St. Paul 84 

Stereoscope, Inverting 395 

Still for tar 57 

Stone dresser, new 37 

St.. Paul, steamship 84 

Straw stacker, pneumatic 181 

Street in Havana 232 

Sugar plantation, Cuban 225 

Sun spots of May 31 379 



Swaging machine 17 

Switch, electric 148 

T 

Tacks, manufacture of 116 

Talking machine, new 305 

Tapping machine 212 

Tar, still for 57 

Telephone cabinet ventilators... 89 

Telephony, train 216 

Thermometer, recording 149 

Thermophone, the 217 

Thill coupling. Price's 164 

Thrasher, rice, cyclone 289 

Tilbury, Dutch 340 

Time recorder, watchman's 212 

Tire, bicycle 261 

Tool holder attachment 328 

Topaze, Princess 27 

Tops, curious 37 

Torpedo boat, high speed 33 

Torpedo boat. Holland 257 

Train telephony 216 

Tramways of Lausanne 24 

Trapeze, Leamy 59 

Trap, mouse, natural 326 

Tree, great, California 89 

Tribune bicycle 4 

Tricycle, do g power for 312 

Tricycle railway. 26 

Trolley hanger and cut out 72 

Trophies, Olympian 840 

Truck bearing 404 

T-square, improved 260 

Tube and flue cutter 356 

Tube, Crookes 103 

Tube, focus, X ray 218 

Tubes, Crookes. improved 342 

Tubular construction, Pease's... 52 

Turbine, Niagara 215 

Turbine wheel, Haag's 298 

Typewriter and adder 328 

Typewriter, Hammond. . 145 

Typewriter, the Beach.... 40 

V 

"Vacuum pans, copper 373 

Vacuum tubelighting 129 

Valve, hose coupling 292 

Vanderbiit, estate of 75 

Vanity Fair, illusion 297 

Vehicle wheel device 166 

Vending machine, automatic — 133 

Ventilator, hydraulic 393 

Ventilators, telephone cabinet.. 89 

Vessel, sailing, improved 341 

Victoria regia 48 

Viviscope, the 395 



W 

Walls, defective, rebuilding..... 136 

Warp sizing improvement 261 

Warriors. Soudanese 283 

Water wheel, turbine, Haag's.... 298 

Welding machine, electric 69 

West Street, widening of 353 

Wheels, rim clamp for 341 

Winch, improved 245 

Windmill. Rowan's. 276 

\V omen of Khartoum 283 



MISCELLANY. 



Figures preceded by a star {*) refer 
to illustrated articles. 

A 

Academy of Sciences, National. . 291 
Academy of Sciences, New York. 230 

Acetylene apparatus *S 

Acetylene apparatus, Fuller. . . .*187 

Acetylene explosion 7;i 

Acetylene explosion, recent 150 

Acetylene, explosive mixture ... 360 

Acetyleneand fire insurance 264 

Acetylene gas in Italy 323 

Acetylene gas, uses of 234 

Acetylene, ignition temp 214 

Acetylene lamp *137 

Acetylene for photometry 235 

Acetylene on tramways 389 

Acetylene, poisonous action 90 

Acetylene for steam engines — 103 

Air, formic, action on seeds 358 

Adams, W. I., death of 70 

Adjustable saw guide *408 

Advertising, novelty in 231 

Aerial irrigation 403 

Aerodrome. Langley's 323 

Aerolite, explosion of 116 

Aeronautical Society. Boston ... 264 

Africa, our trade with 391 

Aged, care of the 147 

Aged, the, of Old World... , .... 355 

Air, foul, indication of 343 

Air, liquefying *228 

Air. seashore, salt in 182 

Air. solid 394 

Alcohol, d ehydrattng 11 

Algol. Wells', variable 99 

A lps of Japan 21 

Aluminum. 104 

Aluminum coffins 6 

Aluminum cooking utensils 147 

Aluminum, corrosion 170 

Aluminum, electric conduct 261 

Aluminum in Norway 147 

Alum i num in surgery 168 

Amalgamator, Dunn's *180 

American Institute fair .. 155 

Americanswin Olympian games. 242 

Ang-kor Wat, ruins *376 

Anhalonine 310 

Animals, change of color in 22 

Animals, farm, value of 227 

Animals, left or right handed... 54 
Animals, longevity of 343 



Annealing, molecular ,. .838 

Antelope, Konzi *107 

Anthion 39 

Antinonine 39 

Antiseptic, new 36 

Ants, language of 138 

Apprenticeship system 322 

Arctic regions, lire In 70 

Argon in air 248 

Argon and helium 328 

Ark, Noah's *203 

Armor and shot, contest 227 

Arms, improved 35 

Art league, public 98 

Art. new, Herkomer's 122 

Aseptolin. Edson's 198 

Astronomical note 186 

Astrop, Elvind.. 89 

Athens, excavations in 299 

Atlanta Exposition 41 

Atoms, color of 7G 

Auditoriums, keynote of *42 

Auk. egg of 342 

Australia, heat in 170 

Avalanche, Swiss, study 375 

Axle box, car, Noyes' *69 

B 

Babcock, Lieut. W. C 179 

Bacteria in flax treatment 263 

Bacteria in milk 282 

Bacteria of soil 298 

Bag tie, Scofleld's *245 

Baku, oil wells of... *121 

Balloon, Andree's 278 

Balloons in scientific observation 403 

Banana, the 186 

" Barisal guns " and " mist pouff- 

ers" 403 

Barometer, collapse of *123 

Barometer, homemade 118 

Bath, shower *70 

Bars, metallic, production *389 

Battery, boron 164 

Battery, dry, new *91 

Battleship Iowa *9,*2S3 

Battleship Massachusetts *296 

Battleship Texas 42 

Battleship turret, test of 33t 

Battleships, two new 35 

Bay, Hudson's, rise of land 340 

Beach, Alfred Ely *18 

Beach, A. E., inventions *40 

Beards and bacteria . 171 

Bearings, ball, anti-friction *361 

Bed and sofa, combined *390 

Bees, memory of 214 

Bees, work or 215 

Beetles, elm, to kill 310 

Beginning ora new volume 403 

Bell, bicycle, new *11,*277 

Bell shifter, Pratt's *228 

Beit strain 138 

Belting, cement for 76 

Belts, glue joints in 74 

Belts, gluing 199 

Berlin Industrial Exposition *293 

Berlin's sewage problem solved. 403 
Bessemer process, invention of 

268, 338 

Bicycle bell, new »U,*277 

Bicycle craze, ravages 391 

Bicycle, Eagle.... *17 

Bicycle exhibition, N. Y 66 

Bicycle frame improvements *6 

Bicycle frames, welding .. *69 

Bicycle lamp bracket *86 

Bicycle lamp, electric *72 

Bicycle, the modern 2 

Bicycle, motor, new *229 

Bicycle path, spiral *104 

Bicycle. Punnett *ll 

Bicycle riders, points for 202 

Bicycle rims, press for +216 

Bicycle riveter *36 

Bicycle skirt screen *261 

Bicycle tire *261 

Bicyc'e transportation *283 

Bicycle, Tribune *4 

Bicycle, twenty-five cent *72 

Bicycles, army, new *9i 

Bicycles, number in use 20 

Bicycle notes. 3, 08, 246,291, 308 

Bicyclist, dog *229 

Biltmore *75 

Bird, a shepherd 247 

Birds, classification of ;i88 

Biemuth, electric resistance 246 

Bit, improved *102 

Blacksmith, advantages of 9 

B lenheim palace 71 

Blowpipe, new *100 

Boa constrictor *139 

Boat propelling mechanism *149 

Boat, submarine, new 6 

Boat, torpedo, Ericsson 83 

Boats, ferry, electric 69 

Boiler explosion, Piqua *379 

Boiler Are box *36 

Bolle r furnace *374 

Boiler tube cutter *292 

Boiler, water tube, Varrow *369 

Book production, U. S-,1895 359 

Books, care of 90 

Books, largest and smallest 283 

Books, parasite of 54 

Borides, metallic, new 283 

Boron battery 164 

Botanical n otes 278, 310 

Botanical work, oldest 185 

Bottle, non-refillable 42,58, 119 

Bottle stopper. Wyckoff's *277 

Brady, M. B., death of 67 

Brain, the double 186 

Brake, car. new *212 

Brake, Friedlander's *244 

Brazing, kinks in 249 

Brick, interlocking *197 

Bridge, Brooklyn. elec. equip 347 

Bridge, East River .... 122 

Bridge, Hudson River, new. *273, 326 

Bridge of an ocean liner. 7 

Bridge, railroad, novel *357 

British Association 274 

Brooklyn and Oregon, trials of... 322 
Brussels, a seaport 117 



Budapest, exhibition at 314, *329 

Buenos Aires, cruiser 5 

Building materials vs. tire 74 

Buildings, heavy, foundations of 392 

Buildings, high, stability of. 214 

Buildings, lofty, stability 178 

Buildings, tall, new dangei in 358 

Bullets, steel coated 201 

Burial, premature 2i>4 

Butter, best, whence 197 

C 

Cake baked inahat *235 

California Exposition 71 

Calorimeter, improved 102 

Calorimeter, respiration, exper.. 387 

Camera, hand, novel *182 

Camera, pocket, novel. *331 

Camera Btand *372 

Camphor tree, yield of ... 170 

Canada, mineral production 363 

Candlestick, miner's *153 

Candle tree, the 278 

Canal, drainage, Chicago 51 

Canal, Nicaragua 327 

Canal, ship, new 199 

Cannon, horse power of 170 

Cannon, life of a 235 

Cannonade, effect of 195 

Canvas, enlarging on . . 274 

Car axle box, Noyes' *69 

Car brake, n ew *212 

Car coupling. Smith's *149 

Car fender, new — *123 

Car, postal, street . . *137 

Car systems, electric and cable. . 115 

Cars, double deck *267 

Cars, gas motor, Dessau RR 1*73 

Cars, palace, trolley line 74 

Carbide and Acetylene Co 25 

Carbide, calcic, as fuel 90 

Carbon, monosulphide 307 

f'arbon, monosulphide, pure 147 

Carbon process, the ..325 

Carriage, baby .*180 

Carriage, gun, disappearing *167 

Carriage, horseless, bill 250 

Carriage, horseless, competition. 219 

Carriage, horseless, race of *376 

Carriage, horseless, race, new... . 307 

Carriage, road, competition 292 

Carriages, horseless 36 

Carriages, horseless, in Paris 51 

Carriages, horseless, race of 51 

Carriages, motor *105 

Carriages, motor, in Great Bri- 
tain ]47 

Cart, snow and dirt *I00 

Carving before or afterplaced . 4n2 

Casey, General, death of 211 

Castings, cleaning 74 

Cavalry weapon, new 51 

Caves, ice ot Japan 5 

Caucasus, flora of 214 

Celery oil 170 

Cement for belting 76 

Cents, where coined 5 

Chalkholder, Stocker's *5e 

Check row device *164 

Children's inverted drawings ... 402 

Chimney cowl n80 

Chimney, efficient *36 

Chimney, large, demolition 199 

( himney, straightening a *251 

Chi na, el ectri c progress in 167 

Cbrysoprase in California 261 

('lamp, rim. for wheels *341 

Clearing nut 278 

Clock making, American 387 

Clock pendulum, new *22 

Clocks, Japanese *]01 

Clouds, note on 323 

Clutch, speed power, variable... *21 

Coal consumption, tramway 116 

Coal crusher, new *308 

Coal dock, great *200 

Coal, powdered, burning 146 

Coal supply, our 229 

Coast defense 371 

Coast defense needs 118 

Coating, rustless 72 

Cocoaine on race track 9 

Coffee as a disinfectant 405 

Coffee, influ. on digestion . .. 262 

Coffins, aluminum 6 

Colds, how taken 267 

Colds, novel cure for 214 

Collar, explosion of 106 

Colors, according to latitude 74 

Columbia University 307 

Combustion, spontaneous 275 

Commerce. Benritig strait 184 

Commerce with Great Britain. . . . 138 
Construction, tubular. Pease's... *52 

Consumptives, cold airfor 139 

Continent, antarctic 58 

Copper, action, on animals 374 

Coppersmithing *373 

Copyright bill, new 179 

Corks, old, uses for 26 

Corona, solar, photographed 200 

Corona, solar, photographing.... 357 

Corn and feed mill *213 

Corn, pod *250 

Coronation of the Czar *S85 

Corporation, greatest 122 

Cotton, Egyptian 228 

Cotton, Japanese demand 25 

Cotton mill s of Japan 263 

Coupler, car, Gallien's *356 

Coupling, car, Smith's *149 

Coupling devices, Introduction of 359 

Coupling, hose, automatic *245 

Coupling, hose, t . olwell's *292 

Coupling, thill. Price's ... «164 

Cranberry culture S01 

Cremation, progress 186 

Crib attachment, bed *362 

Critics, liability of... 198 

Crookes. William *107 

Cruiser Buenos Aires 5 

Cruiser Olympia *177 

Cryostase 234 

Crystals, large, prep 155 

Cuba, island of *225 

Curious locomotive explosion,. ."-404 
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Current, electric measurement. ..*250 

Curtain fixture, Bassett +68 

Cycle notes 3,38,246, 291,808 

Cyclist policeman *26 

Cyclometer, Ingersoll *69 

Cyclorama, electric *120 

Cyprus, excavations in 67 

Czar, coronation of *385 



I> 

Dance, skirt, the *392 

Daylight, electric, Moore's 339 

Defenseless condition, our 7 

Dentistry, electric heat m 118 

Dentistry, electricity in 166 

De la Vergne, John C, death 359 

Depths, great, temperatures. . ^31 

Demand for better motors. 405 

Developer, metol 263 

Dew a respecter of colors 374 

Diamond, phosphorescent 339 

Dies, embossing, photographic. . 8 

Difference, the 72 

Diffraction gratings, ruling.. 339 

Diphtheria 406 

Diphtheria, serum treatment of. 274 

Disease, gesture in 378 

Disease spread by burial 182 

Disease, toxins of 182 

Dishes, vulcanite, to mend. 38 1 

Disinfecting plant *148 

Disinfection for rooms 276 

Dock, coal, great *200 

Dock, dry. s. Y. Navy Yard ... *71 

Dog bicyclist *229 

Dog iron w irker, a 394 

Dog power in cycling . . . * 3 12 

Dog. a valuable 119 

Dogwood, value of Ml 

Draught, induced 34 

Draughtsmen, opportunity for.. 163 

Drawbridge gates mech *5 

Drawbridge, Harlem River ...... *88 

Dry plates for radiography 407 

Dumbwaiter, improved. *213 

Dust, atmospheric 390 

Dust in atmosphere ... 323 

Dust, railway, germs in 234 

Dynamograph, a *213 



E 

Earth, model, Reclus 1 374 

Earth, permeability *363 

Earthquake. New t lampshire ... 41 

Earthquake in Maine 211 

Earthquake in Persia . 59 

Eclipse, coming 379 

Eclipse expedition. Lick 210 

Education in Japan ISO 

Effect of bicycle boom 407 

Eggs, stale, poisonmg by 91 

Egypt, history, from plants 91 

Electricity direct from carbon... 407 

Electricity direct from coal 406 

Electricity in dentistry 166 

Electricity, injuries by 267 

Electricity on railroads 247 

Electroplating baths, lactates 116 

Elephant, white *10 

Elevator, electric, development. 320 
Elevator problem in tall office 

buildings 402 

Elm beetles, to kill.... 310 

Emery 151 

Emery conv. to corundum 330 

Employers, liability of 100 

Engine, fire, quadricycle *264 

Engine, gas and gasoline *I64 

Engine, gas, Marker's *372 

Engine, gas, and pump *244 

Engine, gas. stations 104 

Engine jackets, incrustation 99 

Engines, gas, igniter for *25 

Engines, high speed 82 

Engineers, civil, society of 51 

Engineers, electric, over supply. 50 

England and Soudan *283 

En arging on canvas 274 

Envelopes, report on, 7 

Ericsson, torpedo boat 83 

Essay, prize, competition 290, 338, 370 

Exhibition of agric. mach 154 

Exhibition, bicycle 66 

Exhibition at Budapest 314 

Exhibition, fisheries, Kiel 67 

Exhibition at Innsbruck 147 

Exhibition, Microscop. Soc 259 

Exhibition, Swiss 59 

Kxpeditlon, geolog., Patagonia.. 215 

Expedition to Labrador 147 

Expedition, polar, Andree's 139 

Expedition, polar, Nansen's *163 

Expeditions, antarctic 70 

Exposition, Atlanta 41 

Exposition, Berlin *293 

Exposition, Budapest *329 

Exposition. California 71 

Exposition. Central American 330 

Exposition Electrical. N. Y...295, 

306, *309, 326. 339 
Exposition, hygienic, Warsaw.... 246 
Exposition, industrial, Brazil ... 106 

Exposition, Mexican 71 

Exposition, Swiss 250 

Eye, black, remedy for 136 

Eyes, inequality in 138 



F 

Fair, America*. Institute 155 

Fair, World's, awards 282 

Fairs, approaching 2)4 

Falls, Niagara, gorge road *193 

Falis, Niagara, power 248.283 

Kid Is, Niagara, power plant. -*55, *2l5 

Fatigue, influ. on nerves 346 

Fatigue, poison of ... 323 

Fats, roie in animal body 355 

February sky 66 

Fern, male, active principle 214 

Ferryboats, electric 69 

Fertilizer, a new 39 

Fever, t y phoid, water in 180 

Films, fogged, use of ... . 379 

Filter and intake. *10l 

Firebox, boiler *36 

Fire escape, novel *358 

Eire from steam pipes 235 

Fish, influ. of temperature 54 

Fish with sand ballast 198 

Fisheries exhib. at Kiel — 67 

Flames, temperature of.... 358 

Flash light powders 279 

Flax treatment, bacteria in 263 

Fleets of the great nations 358 

Flies carrying bacilli 262 

Flight, artificial :i23 

Flight, human *153 

Flood, after the . . »203 

Florence, hospitals of ... 230 

Florida tree palm *410 

Flowers, substitute for 200 

Flue and tube cutter *3/56 

Flying machine, Lilienthal's *153 

Flywheel, wire 73 

Foghorn, phenomena 278 

Food, condensed, in army 181 

Forces, vital, sustain the 827 

Foresight, luminous 147 

Fork, history of 26 

Fortifications bill 340 

Fortifications bill, passage 258 

Foundations of heavy buildings. 892 
Fritz, Joha 73 



Fruit packages, American 6 

Furnace, boiler *374 

Furnace, calcining. We they *34l 

Furnace charges and lightning.. 106 
Furnace, electric, work with. ... 331 

Furnace, Thorn's *2i 

Fuse design, prize for 106 



Gallium, note on 390 

Game board, novel *197 

Games, Olympian . 162, *813 

Garden, botanical, New York 183 

Garden, a tropical *43 

Gardens, botanic 147,170 

Gas, acetylene *8 

Gas, acetylene, ignition temp 214 

Gas, acetylene, in Italy 323 

Gas, acetylene, liquefied — 198 

Gas. acetylene, uses of 234 

Gas. cheap, t!or heat, etc 243 

Gas cylinders, high pressure 298 

G is engine, Parker s *372 

Gas engine anj pump . . *244 

Gas engines, ign.ter for *25 

Gas flames, carbon monoxide.... 166 

Gas from sawdust 147 

Gas and gasoline engine *164 

Gas generator and ourner *52 

Gas mac nine, new **48 

Gas motor cars, Dessau HR *73 

Gas pipes, freezing of 86 

Gasket, cutting a 132 

Gasoline, explosion 187 

Gasoline motor cycle *229 

Gate, wagon, fastener *36 

Gates, drawbridge *5 

Gelatine, solidified 39 

Germ life in the ocean 262 

Gesture in disease 378 

Gingerbread tree 27* 

Glacier, fall of a 132 

Glass, to bore... ... 183 

Glass of different colors 181 

Glass institute at Jena 251 

Glass, solders for ... 67 

Gloves, kid, manufacture .... — *197 

Glue joints in belts 74 

Gold beneath the lava 7 

Gold extraction process .... 261 

Grafting living tissues... 388 

Grain shovel for unloading cars . . *405 

Gramophone, the *31l 

Grapes and oranges, virtues of.. 8 

Gratings, diffraction, ruling 339 

Greely, A. P.... 214 

Gun, coast 16 inch *346 

Gun making combination 130 

Gun. new, for cavalry 51 

Gun, pneumatic, Dudley. *265 

Guns, manufacture of "343 

Guns, power of 86 

Guns, wire wound 27 

Gunboats, composite *33 



H 

Hailstones, large +347 

Halls, large, echo in 23 

Handflower tree 278 

Hand, X ray photo, of U84 

Hands, protect., in photog. 11 

Hanger, electric lamp *388 

Harbor New York 162 

Harp, ^Eolian, to make *J52 

Harp, ^Eolian. scientiflcuse 262 

Harland, Sir E 22 

Hat, safety, for miners *276 

Headlight, novel 84 

Headlights, cross-eyed — 67 

Heat and power, cheap gas for.. 243 

Heat, solar, and steam *53 

Helena, launching of 99 

Helium 20 J 

Helium and argon 328 

Helium, atomic weight. 10 

Herkomer, new art of. 122 

Henry, Frank, death of 307 

Hewison, C. W ., death of 67 

High temperature measurement 407 

Hippopotamus, the *M 

Holder for tool sharpening *362 

Homing instinct of animals 231 

Honey, packages, wanted 42 

Hoot, spreader *244 

Horse detacher and brake *244 

Horse detaching device.. , *100 

Horseflesh, use in Paris 98 

Hose coupling, automatic *245 

Hose coupling. Col well's *292 

Hospitals of Florence 230 

Housing working people 19 

Housemaid and dustpan 103 

How best to punish little folks.. 404 

Hudson, deepening the 195 

Humidity in dwellings 123 

Hunting trap. Delavergne *812 

Huzulen, the 355 

Hydrogen, boiling point of 355 



Ice caves of Japan 5 

Ice formation, curious 54 

Ice shaver and milk shaker. ......*308 

Ice, strength of 211 

Idea.notabad — 245 

Igniters, electric *25, *90 

Illusion, X ray *152 

Illusion. Vanity Fair ...*297 

Improvements in the new photo- 
graphy 404 

Indiana, guns of, firing 99 

Influenza, prevention of 10 

Ink for glass 104 

Inks, typewriter 87 

Innsbruck, expedition to 147 

Insect destroyer .. *374 

Insect vision 278 

Insects, tenacity of life 26 J 

Institution, Smithsonian, jubilee. 74 

Instruments, vibrations of 70 

Insulator, Riera's *148 

Intake and filter *IOl 

Inventions, household 99 

Inventions, opposition to 134 

Invention, patience in 386 

Inventions and patents 131 

Inventions, recently patented, 
12, 28, 44, 60. 76, 92. 10§, 124, 140, 
156, 172, 188, 204, 220. 236. 25 i. 
268, 284, 300, 315, 332, 318, 364, 

380, 396 
Inventor, machinery, rights of.. 195 

Inventors, victimizing 210 

Ions, color of 76 

Iowa, battleship. *9, *233 

Lron, cast, cracks in 263 

Iron, manufactured 3 

Lron, rustless coating for , ... 72 

Iron and steel prod., growth 187 

Iron and stee I , wrought 183 

Iron trade competition 130 

Isafjord, Iceland *277 



J 

Jacket, orange tree *376 

Japan, education in 180 

Japanese twenty-five years ago. 406 

Jeuner, Edward. M.D *344 

Jetties, Galveston *321 

Johannesburg gold fields 231 

Joints, petroleum-tight 267 



K 

Kauri wood pavements 89 

Kidney, calculus in 165 

Kilauea in eruption 83 

Kite flying, scientific *171 

L 

Labor and wages, Chinese 132 

Labrador, expedition to 147 

Lace bark tree 278 

Lake trade, improving 387 

Lakes, great, raising level of 294 

L;imp, acetylene *137 

Lamp, arc, Manhattan *la9 

Lamp, bicycle, electric f 72 

Lamp bracket, bicycle 8t! 

Lamp, electric, hanger *388 

Lamp, fluorescing *3"8 

Lamps, petroleum, unsafe 261 

Lantern, fish oil 169 

Lantern slides 277 

Lanterns, projection *165 

Lathe, copying *372 

Lathe, gun, large *343 

Lathe and motor *104 

Lathe, hiivett *196 

Launch Priscllla *57 

Law, note on 234 

Lawn sprinkler *2I2 

Lawns and tennis grounds 295 

Latin, w hy used 244 

Leather belt cross section 151 

Leather, bow worked 123 

Leather riveting machine *53 

Lausanne, tramways of — *24 

Law, delays of the 386 

Lepidoptora, large collection .. 274 

Letter CHnceling machine *24t 

Letter filing cabinet "388 

Lick eclipse expedition 2t0 

Lifeboat, Taylors *i-:l 

Light, electric, dangers 199 

Light, electric, Edison *378 

Light, electric, ethereal 314 

Light, great, Barnegat. 139 

Light sensations 323 

Light, zodiacal 262 

Lights, maritime *169 

Lights at sea, visibility 358 

Lighthouse at Hatteras 92 

Lighting, curious effect of 8i5 

Lighting, elect., artesian well — 392 

Lighting, electric, risks 83 

Lighting, vacuum tube *129 

Lightning stroke, power of 11*9 

Lightning, trees struck by 246 

Liquid, heavy, new. 103 

Litmus paper, to make 358 

Lizard, frilled, the *217 

Loans, how to collect 245 

Locomotive building, 1895. 83 

Locomotive driving wheels .... 274 

Locomotive, integral parts. . .. 58 

Locomotive, mine *356 

Locomotive performances 52 

Logging jack, new *328 

Longevity and activity , 'J45 

Luck, was it ? 136 

Lumber destroyed by fungus 214 



M 

Machinery, agric, exhib 154 

Machinery, legal, cumbrous 386 

Magnetographs *249 

Mail routes, queer 812 

Main, center, earthed 164 

Ma laria, source of 55 

Man, primitive. 27 

Mannocitin 166 

Map, polar region 390 

Marble, temperature varia 182 

Mars, atmosphere of 9 

Mars, recent observations *133 

Mars, spectrum 150 

Massachusetts, battleship *296 

Measurements, refinements ISO 

Meat from sewage farms . 376 

Meldometer. the 214 

Melting point, determining. 341 

Memory, power of 11 

Men of science honored 1<!9 

Mercury oxycyanide 36 

Meteorite, big, -Spain's 179 

Microscopical Society, exhib. ... 259 

Mile records, various 83 

Milk, bacteria in 282 

Milk, modified *324 

Milk, modified, question .150 

Milk, mother's, imitation 246 

Milk shaker and ice ehaver *308 

Milk from sewage farms 376 

Mill, corn and feed *2l3 

Mine shaft, deepest . 218 

Miners, safety hat for *276 

Miners, tool for *I53 

Mirror, transparent 180 

Mirrors, silvering. 347 

Mistletoe, magical 26 

Moisture in green wood 325 

Molecules, color of , 76 

Monstrosities, artificial 106. 330 

Montreal Exposition 90 

Morphinomamacs, untruthful 

noss 218 

Mortise, blind *267 

Mosaic, a great. 313 

Moscow *385 

Moths and beetles, carpet 277 

Moths, guarding against 260 

Motocycles, testing *345 

Motor, Dickson's *260 

Motor, Duryea 7 

Motor, water gas +24 

Motors, compressed air 354 

Motormen. nervousness of 247 

Mountain, a moving 275 

Mountain of solid granite 'ii9 

Mouse trap, natural *326 

Mouth, keep it shut 148 

Music leaf turner : *15l 



Observatory, Royal, Greenwich. *281 

Ocean, depth of 29,400 ft 181 

Ocean storms, measuring 314 

Oil of cassia as refractive 4 

Oil, celery 170 

Oil, cotton seed in olive 186 

Oil wells of Baku ... *121 

Ointment, witch hazel 279 

Oleomargarine, digestibility 310 

Olympia. cruiser *177 

Olympiad, 716th 243 

Opium, smoke of 342 

Orange tree jacket *376 

Oregon and Brooklyn, trials 322 

Organs, internal, temperature... 294 

Ostrich stomach, marvels of 179 

Otto of rose industry 196 

Oxen, tiny I06 

Oxygen, liquefying *228 

Oysters, fattening 185 



Packing, rod. Walker's *2-28 

Palace, Blenheim 71 

Palisades, preservation 122 

Paper, manufacture of an 



Paper plant. 

Paper, silver, preparing 

Passenger traffic, Atlantic 

Patent bar, proposed. 

Paten t, a costly 

Patent decisions, recent. . 



N 

Nails, how named 250 

Natural history notes 54, 247 

Navy, increase, proposed. 194 

Navy, merchant, world's 260 

Needle threading device *70 

Negative varnish 266 

Negatives, d ef ects in 279 

Negatives, how to find 276 

Negroes, why black. 374 

Nervous strain of railway work. 405 

Nest, bird's, metallic 198 

Newton, Henry J. 3 

New double-deck-turret battle- 
ship Kearsarge *401 

New elementary substance 407 

New York City water front *360 

New York harbor 162 

New York to Paris by land 195 

Nicaragua Canal 327 

Niagara power 248 

Niagara, power of 283 

Niagara power plant *55,*215 

Niagara Falls gorge road *193 

Nitrogen, sibsorption of. 170 

Nose bag, Burbank's *278 

Notes, miscellaneous 178 

Notice to our readers 408 

Novel magnesium light 406 

Nurse, qualifications 42 

Nuts on wagon axles 166 



*43 

7 
122 
370 
89 
355 

Patent injunction 138 

Patent legislat on, proposed 242 

Patent, name, designation ge2 

Patent Office legislation 162 

Patent Office, queer things in 35 

Patent solicitors — ; — £70 

Patent war, electric, end.. . — 183 
Patents, Commissioner, report.. 306 
Patents, decisions relating to. .. 311 

Patents and inventions .. 131 

Patents, printed copies of 196 

Patents, valuable 826 

Pavement, cushion "373 

Pavement used m Vienna 219 

Pavements, kauri wood . . , 39 

Peary, Lieut, plans of 374 

Pedesr rians, speed of 23 

Pen, steel, origin of 200 

Pendulum, clock, new "22 

Pendulums, note on 277 

Pennies, where coined 5 

People, prompt 390 

Petroleum lamps, unsafe 261 

Phonendoscope 407 

Photograph, the new 115 

Photographing window displays, 150 

Photography, color, Lippman 297 

Photography and measurements S3 
Photography, Roentgen_l50, *184, 

203, 227 

Photography. X ray *103, *155 

Photometry, acetylene standard 235 

Pictures under artificial light 170 

Planets for February 66 

Planets, minor, detecting 130 

Planets, position for April 226 

Planets, position of in June 339 

Planets, position of, in May 275 

Plants in bedrooms . . 72 

Plants, impressions of 86 

Plants, mimicry in 297 

Plants, our relations to 346 

Plants, perfumes of 408 

Platform, serviceable *246 

Platino-cyanides 322 

Platinot ype prints 323 

Platinum, Australian — 182 

Platinum, fusibility of 374 

Play, first night of 120 

Plow attachment *331 

Plow, steam *292 

Plugger, dental ... *293 

Pneumonia, cau'e of death 26 

Pocket companion *196 

Polarization investigations 51 

Pole, north, map 390 

Policeman, cyclist *26 

Pompeii, discoveries in 92 

Pool of Siloam 370 

Postal delivery box "41 

Potassium uranyl sulphide 342 

Potato growing, remarkable *53 

Potato sorting machine. *276 

Potatoes, growth of 166 

Pottery, art 168 

Premium of $250 294 

Press for bicycle rims *2J6 

Pressures, high, endurance 229 

Princess Topaze *27 

Prints, photo, on plain paper 308 

Prints, platinotype 323 

Prints, spots on 59 

Priscilla. launch... *57 

Privet for hedges 85 

Prizes. Olympian *340 

Projectiles, speed of 280 

Propelling mechanism *84 

Psalter, a rare . . ..; 218 

Psychophotography 86 

Puzzle, thief and de tective *S42 



Juadricycle fire engine *264 

jjueen victoria, estate of 245 

Juint's turret drill ,....*405 



R 

Babbit drives, California *299 

Radiographs bymagnet *249 

Radiography *235 

Rail joint problem, the 362 

Rail, steel, life of 155 

Railroad bn dge. novel *357 

Railroad into Black Hills 5 

Railroad, elevated, N. Y., first... *24 

Railroad trains, speed 186 

Railroads, electric 138 

Railroads, elevated — 354 

Railroads, elevated. New York.. . 374 

Railroading, old time ,.. 136 

Railway collision, curious *168 

Hallway, electric, prize prob 218 

Railway, pneumatic. Beach *41 



Railway speeds, acceleration 34 

Railway stations, Siberia 215 

Rniiway tricycle *26 

Railway, trolley, underground... *119 

Railways, cogwheel . 196 

Railways, properties lost on 243 

Railways, street, air motors on.. 354 

Rain, local canses of 138 

Rainfalls, heavy 362 

Rays, cathode, act. of magnet 374 

Rays, invisible, of spectrum ... 294 

Ray, X.Edison exhibit 339 

Ray, X. Edison exper "219 

Ray, X, experiments 375 

Ray, X. focus tube *2I8 

Ray, X, illusion *152 

Ray, X, photography *155 

Rays. X 82 

Rays, X, foreshadowed 395 

Reasons for Siberian railway... 405 
Reduction of cost of copies of 

patents 410 

Remarkable heat in Australia. . . 406 
Rennets, vegetable 310 



Resonance In large halls 13 

Respiration, experiments on 387 

Rice culture, Louisiana *^89 

Rifle, army, shortcomings 38 

Righthanued. why we are 259 

Rink, artificial ice ..... 11 

Rising, early, precept 71 

River and harbor bill 371 

Riveter, bicycle *36 

Riveting machine, leather *53 

Roads, bad, cost of 227 

Roads, steel 347 

Rod packing. Walker's *228 

Roentgen, Prof., discovery of. .51, 

67, 82, *115 

Rose bush, oldest 54 

Rose, oil of. industry 196 

Rubber shoes sixty years ago.. . 167 
Russia, South, discoveries in — 89 



Sack tree 278 

Salt of the ocean 147 

>and floating on water... 298 

Sandstorm in New Jersey 183 

Sanitariums, German 246 

Sawmill, Inglish's *388 

Scars, prints of *168 

Schools, mining, Russia 117 

Schools, technical, pioneer 117 

Science, new works of 98 

Science Notes. 39. fit;, 147, 170, 182 
198, 214, *34, 247, 262, 278, 294. 307! 

323. 342. £58, 374, 390, 406 

Science, world of, progress 218 

Scientists, honors for 99 

Scrapbook. keep a — 180 

Screen, skirt, bicycle... *261 

^crew, Archimedean *376 

Scrumpox 278 

Scythe, adjustable *116 

freal for vessels containing liq- 
uids *405 

Sea water for London 51 

seat, spring, Davy's *T-U8 

Seeds, influ. of salt on 33i 

Seeds, latent life of 147 

Seeds as weights 278 

Seism cscope. simple 249 

Separator, gas and water *132 

Serum, Hay em's, ..... 307 

Serum for snake bite 246 

Sewer inlet, improved *262 

Shiid, habits of 247 

Shade supporter . .*132 

Shadow phenomenon 279 

Shaft, deepest in world 218 

Shield , the Beach *56 

Shin canal, new 199 

Ship, fastest afloat 279 

Ship of war Iowa .. .. *9 

Ships, Atlantic, speed of 245 

Shipping, world's. 1895.... 83 

Shoeblack plant 278 

Shoes, rubber, sixty years ago... 167 

Shot and armor, contest 227 

Shot, penetrating power 182 

Signs among savages 342 

Siloam, pool cf — 370 

Simplon tunnel 11 

Skates, s iling on *187 

Skating rink, a great ^181 

Skin, colored, utility of *375 

Skins for gloves, prep *185 

Skirt dance, the *392 

Sky, the April 226 

Sky in June 339 

Sky in May 275 

Slate for houses 274 

Sleigh, motor driven 90 

Slides, lantern.. . 277 

slides without covers 168 

Snake bite, serum lor 246 

Soapstone quarries, Virginia 357 

Soapsuds on 1 he waves 122 

Society, Chemical, American 86 

Society, Royal, medals 70 

Sofa and bed, combined ..*390 

Solders fur glass 67 

Sorting machine *276 

South, the new.... 2,6 

Spark arrester *100 

Speed controller *182 

Speed measure and alarm *196 

Speed, medal tor 87 

Sphinx, diadem of *235 

Spiders, sense of sight In 54 

Spleen , regeneration of . , 214 

Spools, new material for 10 

Spring, carbonic acid 59 

Sprinkler, lawn *212 

Stable cleaning apparatus *j35 

Stadium. Olympian *11 

Star, dark , another 184 

Star, new 99 

Star, new in Centaurus 6 

Star, variable, new 8 

Stars, binary, orbits of 390 

Stars, the April 262 

Steam pipes, fire from 235 

Steam and solar heat . — *53 

Steam, superheated 371 

Steamer St. Paul, trial trip. 378 

Steamship St. Paul '. *84 

Steamships and navigation 290 

Steel, manufactured 3 

Steel roads 347 

Steel, soft, hardening 22 

Steel, rustless coating for 72 

Stereoscope, inverting *395 

Stlllfortar *57 

Stokehold temperatures — 262 

Stone dresser, new *37 

Stones, semi-precious 266 

Storms, ocean, measuring 314 

Storms, thunder 323 

St. Louis disaster 854 

St. Paul, steamship *84 

St. Paul, trial trip 378 

Straw stacker, pneumatic *181 

String, importance of 346 

Substitute for diamond for cut- 
ting glass 402 

Sunburn, arctic 313 

Sun. elements in 342 

Sunspotsof May 31 *379 

Sun, temperature of 214, 340 

Switch, electric *148 

Syntheses, low temperature 163 



T 

T square, improved *260 

Tacks, manufacture of *316 

Tapping machine. *212 

Tar, still for *57 

Tattoo marks, removal 55 

Tea, five o'clock, phosphorescent 358 

Tea, influ. on digestion 262 

Tea leaf smoking 86 

Telegraphing around globe 347 

Telephone cabinet ventilator *£9 

Telephone in Iceland.. 163 

Telephony, train *216 

Telescope, Germiin. great 276 

Telescope, new type of 292 

Telescope, refracting, large 358 

Temperatures, high, measure 326 

Temperature, low, research 387 

Tennisgrounds 295 

Texas, battleship 42 

Thermometer, introduction 182 

Thermometer, recording *149 

Thermometers, argon 39 

Thennophone, the *217 

Thill coupling, Price's *164 



Thread, how numbered 147 

Thunderstorms 823 

Tilbury, Dutch *340 

Timber, strength, tests of 194 

Timber supports 106 

Time recorder, watchman's *212 

Tire, bicycle *261 

Tissues, living, grafting 388 

Tool holder attachment *328 

Toothb rush plant 278 

Toothpick plants 278 

Topaze, Princess *27 

Tops, curious *37 

Tornado, St. Louis 354 

Torpedo boat Ericsson 83 

Torpedo boat, high speed *33 

Torpedo boat, Holland *263 

Torpedo boats, new *39 

Torpedo ray. discharge of 55 

Tower, electric.spectac. effect... 55 

Toxin es, bacterial, attenuat 246 

Trade, foreign, in France 186 

Trade, lake, improving 387 

Trade mark legislation 146 

Trade marks 183 

Trade name, descriptive use 294 

Trade with Africa, our 391 

Train detentions 87 

Train telephony *216 

Trains, high speed of.. .. 186 

Trains, noise of, prevention 135 

Tramways of Lausanne *24 

Transit, rapid, in New York.. 130, 306 

Transit, ra^id, plans for 178 

Transit, rapid, problem of 354 

Trapeze, Leamy "59 

Transportation problems 50, 114 

Traveler's tree, the 310 

Treasure houses in N. T 86 

Treatment of smallpox by exclu- 
sion ofchemicalrays of day- 
light.. 406 

Tree a ges . 58 

Tree, gingerbread 275 

Tree, great, California *89 

Tree, incombustible 54 

Tree temperature 262 

Trees, age of 247 

Trees damaged by electric wires. 314 

Trees fired by electric wires 115 

Trees killed by electric wire 70 

Trees, large, transplanting 213 

Trees struck by lightning 246 

Tribune bicjele *4 

Tricycle, dog power for *312 

Tricycle, railway *26 

Trolley hanger and cut-out. ... *72 

Trolley road in Japan, 234 

Trolley road in Rome 85 

Trolley road, weather tests 194 

Trolley without poles 390 

Trophies, Olympan *340 

Truck bearing *404 

Tube and flue cutter +356 

Tube, tocus, X ray *218 

Tubes. Crookes 394 

Tubes, Crookes, improved *342 

Tuberculosis, laryngeal 135 

Tubular construction, Pense's... *52 

Tunnel, Broadway, scheme 341 

Tunnel, Simplon 11 

Tunneling m achine, new 115 

Turbine wheel. Haag's *298 

Turret, battleship, test 331 

Turret plate, test of 43 

Typewriter and adder *328 

Typewriter, Beach *40 

Typewriter, Hammond *145 

Typewriter inks 87 



U 

Uranium, carbide of 246 

Uniforms, color of 344 

University, Chicago, money for.. 10 
University, Columbia 307 



Vacuum, chemical 862 

Vacuum , destroying *408 

Vacuum tube illumination *129 

Valve, hose coupling *292 

V an derbilt, estat e of *75 

Vanity Fair, illusion *297 

Varnish, negative 266 

Vegetable physiology 410 

Vehicle wheel device ..*166 

Vehicles, speed of 23 

Vehicles, tax on 219 

Vending machine, automatic *133 

Venezuela, American trade 86 

Ventilator, hydraulic. *3S3 

Ventilator, telephone cabinet *89 

Vessel, power to propel 131 

Vessel, sailing, improved *S41 

Victoria, Queen, estate of 245 

Victeriaregia *43 

Violins, wood in 139 

V.iviscope, the *395 

Vivisection in Switzerland 135 

W 

Walking upstairs 27, 150 

Walls, detective, rebuilding *136 

Walrus whiskers 247 

Wampum 91 

Warp sizing improvement *2fil 

Wasps, intoxicated 283 

Wasps and suicide 54 

W ater, experiments on 345 

Water front. Hudson River "S60 

Water, gallon of. weight 358 

Water and its inhabitants 361 

Water, potable, purification 212 

Waterproofing brick 88 

Water, sea, for London 51 

Watei wheel, Haag's *298 

Weapon, cavalry, new 51 

Welding machine, electric *69 

Wheels, attaching to axies *166 

Wheels, locomotive, destruct,... 274 

Wheels, rim clamp for ... *341 

Whisky root 278 

Wilson. John A., death of 67 

Winch, improved *245 

Wind storm, phenomenal 162 

Wind velocity, variation 199 

Windmill, Rowan's *276 

Window displays, photographing 150 

Windows, to clean.. 187 

Windows, prevent of frost 99 

Wine manufacture, electric 39 

Wine production, world's 282 

Winking, rapidity of 327 

Wire, annealing 70 

Witch hazel ointment. 279 

Women, young, advice to 10 

Wonderful things are near 404 

Wood, preen, moisture in ... 325 
Wood preserving. Switzerland 4. 150 

Wood pulp, value of 74 

Wool, mineral... 182 

Wool, mineral, danger in 99 

Working people, housing 19 

Workmanship, minute 250 

Wounds, dressing, Japanese 247 

Writing, microscopic 259 



Y 

Vacht. racing, a large 19 

Year 1895, retrospect of 2 

Yttrium carbide 342 
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BOOKS ON ELECTRICITY AND MAGNETISM 

JUST BEADY. 
A Catalogue of Books on Electricity, Magnetism, 
Electrical Engineering, Electric lighting, Electric Rail- 
ways, Telephone. Electro-Deposition of Metals, Elec- 
trotyping, Electro-Metallurgy, and Cognate Subjects. 
32 pages. Sent free to any one in any part of the world 
who will furnish his address. 

HENRY CAREY BAIRD St. CO. 

INDUSTRIAL PUBLTSHERS.BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Fa., U.S.A. 



VANDUZEN ST olV M PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

10 sizes. 

200 to 12000 Gallons per Hour. 
Cost $Tio$T5each. Address 

THE E. W. VANDUZEN CO., 

to 108 E. Second St., Cincinnati, 0. 
PORTABLE SINGLE RAIL SURFACE 

Railway. — Details of construction and description of 
rolling stock of a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 19 illustrations. 
Contained in Scientific American Supplement, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdealers. 





DYNAMOS & ELECTRIC MOTORS 

Our 10 to 75 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grade, compound wound, self- 
oiling, self-aligning bearings, 
high efficiency and great durability 
guaranteed. Lowest prices. Do your 
own lighting ,no experience required 
Send for cat alogue and prices. Com- 
plete plants furnished. 
ROTH 1SKOS. & CO., IMfrs.. 
30-34 Market Street, 

Chicago, 111., U. S. A. 



A Boiler Feeder 
For High Pressures 

WORKS AT 150 TO 250 LBS. STEAM 

as easily as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 

May we tell you about itl 

PENBERTHY INJECTOR CO., 

116 Seventh Street, DETROIT, MICH. 



ARMSTRONG'S » PIPE ^THREADING 




-ASD- 

CUTTING-0FF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, Statics and Lties 
unirer sally acknowledged to be 
THE BEST. iW Send far catalog. 

THE ARMSTRONG MFG. CO. 
liridgeport. Conn. 




ESTIMATES furnished forCOMPLETE CRUSHING PLANTS 

^nufacture MINING MACHINERY &». 
Sates Iron Works, Depl. C. 650 Elston Av.ChicagoJII 





?SuUSE CRINDSTONES? 

If so, we can supply you. All sizes 
mounted and inimoiiiiit'il. always 

kept in stock. Remember, we make a 
speciaityof selecting stones forall spe- 
cial purposes. SW Askfor catalogue 

The CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland, 0. 

This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER 2% actual horse power 

GAS ENGINE 

for $1 30, less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100, 
therefore we can make the price. Box- 
ed for shipment, weight fl03 pounds. 
Made for Gas or Gasoline. 

t3T" Write lor Special Catalogue. 

WEBSTER iVIFU. CO. 

1074 West 15th Street, CHICAGO 

The Chicago Gas & Gasoline Engine 

The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BT 

J. J. NORMAN CO.. 

48 "A" South Clinton St., 

CHICAGO, IL.L. 



Buy Telephones^* 

That Are Good— 3Iot "Cheap Things." 

The difference in coat is little. We guar- 
antee our apparatus and guarantee our cus- 
tomers against loss by patentsuits. Our guar- 
antee and instruments are both good. 
Western Telephone Construction Co. 

250 So. Clinton Street, CHICAGO 
Largest Manufacturers of 

Telephones in the United States 





TELEPHONES 

for Long or Short Distance Use. Also 
Interior or Warehouse Telephones, Sent 
on trial to responsible parties. Sold thou- 
sands during the last two years, every 
one a success. 
Bt3T° Send for Circular and Testimonials. 

Julius Andrae & Sons Co. 

HILWAUKEE, WIS. 



THE FADING OF PIGMENTS.— A PA- 

per by Capt. W. DeW. A bney, discussing the action of 
the various rays of the spectrum upon colors. Contained 
in scientific American Supplement, No. 1016. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




NICKEL 

AND 

Electro-Plating 

Apparatus and material. 

TBE 

iHanson&VanWinkle 
| Co., 

Newark, N. J. 

136 Liberty St., N. f. 

35 & 37 8. Canal St., 

Chicago. 



ROCK 
EMERY 



Fastest Grinders Known. In Over 600 Factories. 
^•-^ CHEAP, DURABLE. 

Mil I QTRNFQ Grinds Everything. 

IVllLLO I liniCw. Diamond Hardness. 

'^,#'^* %W~ Send for circular. 

Fit any Mill Frame. StUrteVailt Mill GO. 
STAY SHARP. 
NO PICKING. 



Boston, Mass. 





Physical and School Apparatus 

THE THERMOPHONE 

A new instrument, for 

Measuring Temperatures 

Will take temperature of any- 
thing at any range or distance. 
%W Circular free. 

E. S. RITCHIE & SONS, 

BR00KLINE, MASS. 



STEEL 



From I to 40,000 Pounds Weight 

of Open Hearth, Chester or Bessemer Steel, 
True to Pattern. Sound. Solid. 
I GEARING OF ALL KINDS, CRANK 
v SHAFTS, KNUCKLES FOR 

I CAR COUPLERS 

Cross-Heads, Rockers, Piston-Heads, 
etc., for Locomotives. Steel Castings of every description. 

CHESTER STEEL CASTINGS CO. 

Works, Chester, Pa. Office, 409 Library St,, Phila., Pa 



s 



ALC0 




Keep Cool ! 

For Desk, Home, and 
Sick Room. Six, eight, 
and ten inch fans. Prac- 
tical outfits. Thousands 
in use. Also 

$1 MOTOR OUTFIT 
with fan, battery, and 
pulley for running toys, 
etc. Knapp Electric 

AND NOVELTY CO., 45 

Warren St., New York. 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illumin;mt, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A raosr, valuable series 
of articles, giving incomplete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in Scientific American Supplement, Nos. 998. 
1004, 1007, 101*2, 1014, 1015, 1010. 10*2*2, 
1035 and 1038, The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 10o7. Price 10 
cents each. To be had at this office and from all news- 
dealers. 




They have a 
all thei r own 



tone that's 



T U C U C U/ are the stand- 
I n C PI t Tl ard of excel- 

DEPARTURE *?S°rfS 

DCI I G over. Made in 16 
DCLLO different styles 
and prices. Send postal for 
booklet to T H K X E \\ I > E- 
1'AltTIJK.K BEI.I. CO.. 
•JIO North Main f»treel, 
liristol, Conn., U.S.A. 



Expert Train Running 



For the month o f May the record o f train movement 
on the 3. & O. R.R. eclipsed the record breaking record 
for April, when the Passenger trains arrived at their 
destinations as per schedule ninety-five times out of a 
possible hundred. The B. & O. Fast Freight Trains be- 
tween New York, Philadelphia and Baltimore on the 
east, and Cincinnati, St. Louisand Chicago on the west, 
are being moved with an equal degree of precision. 



him 
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Reversible __ 

COLLARS AND CUFFS. 



MADE OF FINE CLOTH IN ALL POPULAR STYLES. 

Equal in Fit and Wear to finest linen 

Not to be laundered ; when soiled reverse, then discard. 

LUXURIOUS and ECONOMICAL. 

Sold at all leading Gents' Furnishing Stores, but if not found 
send twenty-five cents for a box of ten Collars 
or five pairs ofCnffV, naming the size and style. 
x^-Sample Collar and pair of Cuffs aent /or 6 CE1VTS. 
Revbbsible Collar Co. Boston, 77 Franklin St.,New York 





HARVEY HUBBELL 

Machinery and Tool Mfr. 
Improved Tapping Machines 

CREWS 

Machine Screws for electrical purposes. 

Sample box free. 

BRIDGEPORT, CONN. 



VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
che market. 18 to 40 ft launches 
i, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. A r o dan- 
gerous naphtha or gasoline used. 



Murine Vapor Engine Co.. Jersey City, N. J* 



ACETYLENE APPARATUS —ACETY- 

lene number of the Scientific American Supple- 
ment, descri bing, with ful i illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generatinw acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in themagic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1037. 
Price 10 cents. To be had at office. 



MONITOR 

MjArllNE ^| N G1KE^S D INCHES 

B RET0R' A ebjU | Q UTWi )]/^ SMOKE 0* 

Monitor. Vapor. Engine ^ower Company 

, Grand Rapids, Michigan. V 

' EASTERN OFFICE. LUDLOW STATION. YONKERS. N.Y. CATALOGUE FREE. 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI, VICI," 




SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

SUNART PHOTO CO., ROCHKSTEll, N. Y. 




OTTO COETZE, U.S AGT. 1 12 BROAD ST.N.Y. 



"SURE 

Rubber Cushion Tread Horse Shoe. 

Positively prevents slipping, stumbling, 
jar. concussion, calking, or interfering. 
Adopted and in use by leading Fire De- 

eartments, Livery and Private Stables, 
onsistsof steel skeleton shoe, perfect 
in shape, size, weight, and durability; 
provided with Rubber Cushion Tread 
adapted to take a firm hold upon the 

f round. Price per set, complete, $2.00. 
((its. circulars sent free. Agents Wanted 
F. W. HAHN, Mfr., 358 Grand St., N.Y. 




ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

SSh#y 2t DEFIANCE.OHI0.U.S.A. 

MANUFACTURERS OF SPECIAL 
W00C WORKING MACHINERY 

FOR HUB,SP0KE,WHUL,BEND- 
ING, WAGON, CARRIAGE.SHAFT, 
POLE, NECK- YOKE.SINGLETREE, 
HANDLE & BARREL- HOOP FACTORIES. 

LARGEST IINE IN THE. WORLD 
SATISFACTION GUARANTEED- 



Sand Belt Machine 
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ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonabl e terms. 

A pamphlet sentfree of charge on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 

We 'also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
Branch Offices. — No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 
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BAD 111 I CAWC Foot Power Machinery, Tools, 
•UhULL OM HO Forces, Drills, etc. Keud 4o f 01 
catalogue. WlUilnwM Co., 88 Randolph St., Chicago 

KLINE'S PATENT IMPROVED 

Boss Jar Holier and Top Wrench 

Entirely new— Fits any jar. 
No more burned hands in canning 
fruit— No more broken jars while fill- 
ing—No trouble to carry hot jars- 
No more bad temper trying to open 
jars— No more trouble to close th em- 
Made of best steel wire and rubber- 
Will last a lifetime. Price 50c.per set 

KLINE & CO., Ltlfrs.. 
4 River street, Plorin, Pa. 



Agents Wanted. 



MANUFACTURE OP STARCH PROM 

Maize.— By J. Kriegner, Full details of the process. 
With one illustration. Contained in Scientific Amer- 
ican Supplement, No. 101*2. Price 1(1 cents. To be 
had at this office and from all newsdealers. 
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EXPERIMENTAL WORK 



UNION MODELWORKS CHICA 



^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief. Safe, comfortable, ana invisible; no 
wire or string attachment Write for pamphlet. 
Wll.SON KAII Dlil'IH M .\NUMJ. CO . 
Louisville Trust Co. Building, Louisville, Ky., 
fc^~ .Mention, litis paper, and 1122 Broadway, New York 



THE PEERLESS 

STEAM COOKER 




Cooks a Whole Meal 
Over One Burner, 



on gasoline, oil, gas or common cook: 
stove. The steam whistle blows when 
Cooker needs more water. IN o steam 
in the house! No offensive odors! 
Bur nine, scorching or overcook- 
ing impossible. Vegetables that al- 
ways lose much of their flavor and 
become watery, soggy and indigestible by boiling, are 
made dry, light and healthful. Meats and poultry, no 
matter how tough, are made tender and palatable. Will 
Pay for Itselfin One Season for Canning Fruit. 
The Housekeeper's Friend; the Agent's Bo- 
nanza, ftaentt Wanted, either sex. Exclusive territory. 
Addr C3s PEERLESS COOKER CO., Buffalo. N.Y. 



Prncticnl Guide for Firemen, by W. H. Wabeman. 
80 pages. 75c. Amer. Industrial Pub. Co., Bridgeport, Ct. 



bhOrthanCl Dy Mail porters.' Catalogue and first 



Thoroughly taught by re- 
porters. Catalogue and first 
Potts shorthand College, Williamsport, Pa. 



IECHANICS. 



^SCIENCE ' L 

DESCRIPTIVE. CIRCULAR FREE.0PEN COURT PUB.C0.CHICAG0 



ICE 



MACHINES. Col'li-s KHL.M1H'-. Ilipncri' 
and Bonier*' [Machinery. The Vilteb 
Mfo. Co., S99Clintnr. Street. Milwaukee, Wis. 



DEAF: 



NESS & HEAD NOISES CURED 

hy in y Invisible Tubular Ear Cushions. Whispers heard. 

Warranted to help morecases than all similar devices 

hined. Help ears as glasses do eyes. Scld b)TBtF 



F. Hiscox only, 853 Br 'd way, N. Y. Send for boo k o f proofs I 



VOLNEY W. MASON & CO. 

•RICTION PULLEYS. CLUTCHES, lid ELEVATORS 



PROVIDENCE. K. I. 



ARB0RUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■DIAMOND POWDER SUBSTITUTE. IN FLOURr 
flPOWDERrCRYSTALrWHEELrSLAB&HONEFORM. 
iCARBORUNOUM CO. MONDNGAHELA CITK PA. U.S./1. 



Those wishing to be represented to the 

HARDWARE TRADE 

throughout Pennsylvania and Maryland please address 
A. n. YOUNG, MKCHAMUmSUI&lii, PA. 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

VV. K. CA I.IUVKI.I. CO.. 

217 E . Main Street, Louisville, Ky. 



WORK WANTED 

A large machine shop with a complete modern equip- 
ment would like to add one or two other lines of manu- 
facture. Would be glad to make bids on a line of light 
or heavy machinery. Address 



a. s. 



care of Scientific American. 




niYIIM'S RQI saves wear of cbain, pre- 

■» li\*""JS ..a,., vents rust and increases 

JJYQLE CHAIN ease ' speed and comfort. 

PDtDUITE ^~ lt wil1 pav vou fo 

UriHrnl I C send 10 cents for sample. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



,RHOADS I ESTHER, BELT PRESERVER 

3IUE5 LIFEFLEXIBILITY, AND ADHESIVENESS.AN UNSUENT WITHOU' 
10SINOR CHEMKMS.10La,CAN,REGULW PRICE'S 2. 6 3. AND AcOE's 
3ELT PUNCH.PRICE 50 CENTS.SENT FOR S Spj IFY0U MENTION SCIENTIfl 
AMERICAN. J.E.RH0ADS & SONS, MAKERS ofthe RhOADS BELT 

FACTORY Wlt-MIUOTON.DEL. , £39 MARKET ^ PHILA. PA. 



ATTENTION! INVESTORS 



Foreig-n Patents — Canada, Mexico, England, Ger- 
many, Austria, Belgium, France, Italy, one of the 
most novel and useful inventions of the age. For 
further particulars address, RYERS0N D. GATES, 
108 La Salle St., Chicago. III., U.S.A. 



SMALL MOTORS for All Purposes. 

The hest manufactured. Specially adapted f o 

all kinds of light work, sewing machine outfits 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. The hKAVITT 

MOTOR CO.. Manufacturers of Electric 

Motors and Electrical Specialties, 1 !2'-2 

illitchcll St., PROVIDENCE, R. I. 




HYPNOTISM 

30c. Prof. Anderson, S. 



Sixty methods, $5; my process $2. 

100 page hook, 10c. Key to Power, 

i, Masonic Temple, Chicago, 
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ORDINARY RATES. 
Inside Pujre. encli insertion, - 7 5 cents n line 
Back Pnare. each insertion. - - Si. 00 a. line 

|y For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Rngravings may head adver- 
tisements at the same rate per agate iine. by measure- 
ment, as the letter press Advertisements must be 
received at, Publication Office as early as Thursday 
morning to appear in the following week's issue. 



"All is not 



Columbia 



that Glitters." 

Your pleasure and safe- 
ty depend on knowing 
what is under enamel 
and nickel before you 
buy a bicycle. & J- J- 

No question about Col- 
umbias. If you are 
able to pay $100 for a bicycle 
why buy any but a Columbia ? 

POPE 




See the Catalogue. 
Free if you call on 
the agent. By mail 
for two 2-cent stamps 



MFG. CO. 



HARTFORD, CONN. 

Branch Houses and Agencies are almost 
everywhere. If Columbias are not properly 
represented in your vicinity, let us know. 



Ail Columbia Bicycles are fitted with 
HARTFORD SINGLE-TUBE TIRES 

UNLESS riUNl.OP TIRES ARE ASKED FOR. 

WE KNOW NO TIRES SO GOOD AS HARTFORDS. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in scientific American Sup- 
plement, No. M08. Price 10 cents. To be had at this 
office and from all newsdealers. 



Typewriter 
* —Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 



The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 






No Dirt. 



No Smoke. 



No Noise. 



No License. 



Absolutely Safe. 



PENNSYLVANIA IRON WORKS COMPANY, 




BUILDERS OF THE 



GLOBE" GAS 



AND . . . 



Launch with 9-1. H. P. 

F. B\ Milne, Island Heighta : 



Globe" Engine, property of 

' " ' '- N.J. 



GASOLINE ENGINES 

for Stationary and 

Marine Service. 



%&~ Catalogues and Prices on application. 



Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 



A Kinetoscope for $1.00. 




KOOPMAN, SOLE MANUFACTURER, 
33 UNION SQUARE, NEW YORK. 

I0E-H0D8K AND COLD ROOM.— BY 

Efc G. Hatfield. With directions for construction. Four 
engravings. Contained in Scient]FIC_Amebican Sup- 



plement, No. ."»!». Price 10 cents, 
office and from all newsdealers 



To be bad at this 



Gas and Gasoline Stationary Engines 



GASOLINE TRACTION ENGINES 

COMBINED ENGINES & PUMPS 

GASOLINE PORTABLE ENGINES 

Any Place 
By Any One 
For Any Purpose 



CHARTER GAS ENGINE CO., P.O. Box 148, Sterling, III. 





* NTED forFINETOOISjnjveryshop 
catS " C.H.BESLY& CO! 

ANDAGENCY. CHICAGO, ILL.U.S.A. 



NEW PATENT 

Raw -Hide Bound Mallets 




Weight V2H„ 13M, and 24 ounces. 

Price 60, 75, and 90 cents. 
Add 1 cent per ounce for postage. 
BROCKTON MALLET CO., Brockton, Mass. 



If Inventors and Manufacturers 

Having new articles of merit to place on the market 
will forward samples or description of their goods, they 
will receive careful attention and consideration by 
The Elastic Tip Co., 46 Market St., San Francisco, Cal. 
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Stereopticons, Magic Lan- 
terns and Accessories. 

Triple Stereopticon for Project- 
inn Views in Natural Colors. 
Slides for Projection in 
Natural Colors. 

XRAY _: — - 
LANTERN SLIDES 

and other novelties. Self Cen- 
tering Arc Electric Focusing 
Lampsfor Thsatres, Photo- 
Engravers, etc. 
J. B. COliT & CO. 
115-117 Nassau St. ( N Ynrlr 

and 59 Fifth Ave., \ New ' orK 
Send for Catalogue. 

AGENCIES. 

189 La Salle St., Chicago, 111' 
131 Post St., San Francisco.Cal. 
50 Bromfleld St., Boston, Mass. 
33-39 So. Tenth St., Phila., Pa. 
115 N. Broadway, St. Louis.Mo. 
126 Brie Co. Bank Bldg., 

Buffalo, N. Y. 
23»<< Marietta St., Atlanta. Ga. 



PREISTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas, No Gasoline. 
Reliable, Safe, Economical, 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PREISTMAN & CO,. Incorp'd, 
530 Bourse Bldg., I'll 1 l, A 1IELPII 1 A, PA, 




SCIENTIFIC AMERICAN SUPPLE- 

WENT. Any desired back number of the scientific 
American Supplement can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



The 



^^mh 



Cycle Saddle 




for Ladies' use. Broad and comfortable, and guaran- 
teed to hold its shape. Most sensible and serviceable 
Saddle In the market. Twenty years' experience in 
working leather enables us to make good this claim. 

Alili STYLE S GFV Tl.EiVIEX'S SADDLES 
also. Askforthe K3EKS3 If your dealer will not sup- 

Ely you, we will send, prepaid, on receipt of price: 
ladies', $4.00; Gentlemen's, $3.50. Furnished with 
clip for T or L seat post. 

THE DUGUID SADDLERY CO.. Syracuse, N. Y. 



The . . . 

Premo Camera 

Styles for 

1896 

now ready 

ROCHESTER OPTICAL CO., Rochester, N. Y. 

ATTTri 




Bicycies, Watches Guns, Buggies Harness, 
Sfwing Machines Org:ms Pianos S»i'ee,Tools 
Scales of all varieties atd 1000 other articles 
Lists free Chicago Scale Co., Chicago ill. 



1896 

o 



High 
Grade 




Bicycles 



Shipped anywhere 
\C. O. D., at lowest 

liwholesale prices. 

FI$KtO Mlakwood' for$57.50 

/$85 'Arlington' « $45.00 

$65 " << $37.50 

$20 Bicycle " $10.75 

Latest models, fully guaranteed; pneumatic tires; weight 17J$ to 
30 lbs.; all styles and prices. Large illustrated catalogue free. 

CashBuyers'Umon,162 W.VanBurenStJB l^lChicago 



Durable— Easily Applied. 

This roofing i8 manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. B3T" Send for 
free sample of roof 12 years old, 
with circular and price list to 

W A Kit EN CHEMICAL 
«fc iUKi. CO.. 
\ M^rs/^iwir^^fAW^wtw^ 85 Fulton Street, 
yTEURABZeKjQpJWito a Now York, V. S. A. 




QUEEN'S NEW 

Automatic Lamp 

Its Six Points of Superiority: 

1. It keeps in focus constantly. 

2. Regulates and runs silently. 

3. No attention required to help 
it regulate, i. The full crater 
is projected. 5. The negative 
carbon is non-luminous. 6. The 
adjustments areall outside. 

By Send for circular to 
Queen & Co., Inc., Philadelphia 




POCKET 
PRESTO 
CAMERA 
WONDER 



Illustrated booklet on receipt of stamp. Sample 
mounted photo free if you mention the Scientific 
American. 

E. B. KOOPMAN, 
33 Union Square, New York. 

SYCAMORE CASE Inch Tempered 'rIiIc 





Sept. 1st for 14.00. Sawyer Tool 



(age. 
Co., 



Athol, Mass. 



The $5-^ 
POCKET KODAK 




EASTMAN KODAK CO., 

Sample photo and booklet 
/or two 2-cent stamps. 



ROCHESTER, N. Y. 




W> FOR RACING W 

No. 7B Hartford Single Tubes— the stand- j|§ 
ard racing tires, the kind Bald rode in 1895. £0 




■ 



d- ^ 

ard tires for those who are willing to saci i- yfc 

fice a little speed for greater security from %g 

puncture. The ideal tire for tandems. yffi 

FOR ROUGH SERVICE 

No. 70 Hartford Single- Tubes— the stand- 
ard tires for rocky, hilly country. 



■ 



The Hartford Rubber Works Go. 




A STRICTLY HIGH G RADE W HEEL. 

SUPERIOR MECHANISM 

FIRST CLASS WORKMANSHIP 



MANUFACTURERS. 

50.WEST ST.SYRACUSE N.Y.I 



DEL'A'WEIGHT 22 Iba.) 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. I OU\5. Price 10 cents. 
To be had at this office and from all newsdealers. 
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